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Module 1: Introduction and Scope of Artificial Insemination
Module Objectives

Understand the concept and importance of artificial insemination (Al).

Learn the historical development of Al in livestock.

Differentiate between natural service and Al.

Explore the economic and breeding advantages of Al.
Topics Covered
e Introduction to Al in livestock

Origins and development of Al

Types of Al methods

Historical background and milestones

o Natural service vs. artificial insemination (advantages and disadvantages)
Learning Units (LUs)

o LU1.1: Introduction to Artificial Insemination

e LUL.2: Origins of Al

e LUL.3: Types of Artificial Insemination

e LUL.4: Historical Background

o LUL1.5: Natural Service vs. Artificial Insemination
Practical Units (PUs)

e PUL.1: Visit to Livestock Breeding Farm and Semen Production Unit

e PU1.2: Observation of semen collection, handling, and farm records

Module 2: Breeds and Reproductive Cycles of Cattle and Buffalo



Module Objectives
e Learn to identify major milch and drought breeds of cattle and buffalo.
e Understand reproductive cycles in different breeds.
o Study the functional anatomy of female reproductive systems.
Topics Covered
e Milch and drought breeds of cattle

Buffalo breeds in Pakistan

Reproductive cycles — comparison between breeds

Functional anatomy of the female reproductive tract

Puberty, breeding season, and mating methods
Learning Units (LUs)
e LU2.1: Milch and Drought Breeds of Cattle

LU2.2: Buffalo Breeds

LU2.3: Comparison of Reproductive Cycles

LUZ2.4: Female Reproductive System — Functional Anatomy

LU2.5: Puberty, Breeding Season, and Mating Methods

Practical Units (PUs)
e PU2.1: Breed Identification at Cattle Breeding Farm

e PU2.2: Reproductive Organ Demonstration

Module 3: Functional Anatomy of Female Reproductive Tract

Module Objectives
e Identify primary and secondary sex organs in the female reproductive system.
e Understand the structure and functions of the ovary, uterus, and cervix.

e Learn methods of pregnancy diagnosis in livestock.



Topics Covered

e Primary and secondary sex organs

« Function of ovary

« Structure and function of oviduct, uterus, cervix, and vagina

e Pregnancy diagnosis techniques (palpation, USG, behavioral signs)
Learning Units (LUs)

e LU3.1: Primary & Secondary Sex Organs

e LU3.2: Structure & Function of Ovary

e LU3.3: Oviduct, Uterus, Cervix, and Vagina

e LU3.4: Pregnancy Diagnosis Methods
Practical Units (PUs)

o PUS3.1: Dissection and identification of reproductive organs at Dairy Farm

e PU3.2: Pregnancy diagnosis demonstration on live animals or models
1 Assignment: Discussion on reproductive cycle and anatomy

Module 4: Functional Anatomy of Male Reproductive System & Reproductive Hormones
Module Objectives

o Understand the male reproductive system and its components.

o Identify the roles of hormones in male and female reproduction.

e Recognize common genital diseases.
Topics Covered

« Male reproductive organs: testes, epididymis, vas deferens, penis

e Hormones of reproduction in cows and bulls

e Abortion and genital diseases

Learning Units (LUS)



e LUA4.1: Functional Anatomy of Male Reproductive System
e LUA4.2: Hormones of Reproduction in Cows
e LUA4.3: Hormones of Reproduction in Bulls
e LUA4.4: Abortion and Genital Diseases
Practical Units (PUs)

e PUA4.1: Practical demonstration of male reproductive organs at breeding farm

Module 5: Technique of Artificial Insemination in Cattle and Buffaloes
Module Objectives

e Learn semen collection, handling, and storage.

e Understand semen evaluation and extenders.

e Master Al technique in cattle and buffalo.
Topics Covered

e Al Techniques (Recto-vaginal method)

Semen collection from bulls

Semen evaluation — motility, viability, appearance

Extenders and semen extension

Thawing and insemination procedures
Learning Units (LUs)

e LUS.1: Different Al Techniques

e LUS5.2: Semen Collection

e LUS5.3: Semen Evaluation

o LUS5.4: Extenders and Extension of Semen
Practical Units (PUs)

e PUS.1: Al Gun handling and insertion on slaughter tract reproductive organs and live animal



e PUS5.2: Semen handling, thawing, and insemination demonstration

Module 6: Common Reproductive Diseases Affecting Male and Female Animals
Module Objectives
 ldentify common reproductive diseases.
e Learn their causes, symptoms, and control measures.
e Understand preventive reproductive health management.
Topics Covered
« Reproductive diseases in females (metritis, endometritis, cystic ovary)
e Vaginal and uterine prolapse
e Reproductive diseases in males (orchitis, epididymitis, poor semen quality)
e Prevention and control strategies
Learning Units (LUs)
e LUG.1: Reproductive Diseases in Females
e LUG.2: Prolapse of Vagina and Uterus
e LUG.3: Reproductive Diseases in Males
Practical Units (PUs)

e PUG6.1: Observation of reproductive diseases at Dairy Farm and SPU

Module 7: Entrepreneurship in Artificial Insemination
Module Objectives

e Understand Al as a profitable agribusiness.

e Learn required equipment and farm infrastructure.

e Explore marketing and service delivery opportunities.

Topics Covered



o Al entrepreneurship scope
o Costing and pricing of Al services
« Record keeping, logistics, and client management

o Linkages with breeding centers and cooperatives

1 Assessment
e Short Questions
o Practical Demonstration: Al procedures (2 hours)
e Quiz: 30 min

e Assignments & Discussions: Breeding farm operations and Al service planning

7 Appendices
e Glossary of Al and Breeding Terms
e Record-Keeping Templates for Al Technicians
o List of Al Equipment and Semen Handling Tools
e Suggested Reading / References

o Practical Checklists (Al Steps, Safety Measures, Disease Control)

1 Module 0.1: Health & Safety in Artificial Insemination
Introduction

Artificial Insemination (Al) involves handling live animals, biological materials (such as semen and
mucus), and delicate equipment under field and laboratory conditions.

Because Al technicians often work in close contact with large livestock and bodily fluids, they face
multiple risks — animal injury, infection, chemical exposure, zoonotic diseases, and contamination.

This module provides the foundational knowledge and skills to ensure personal safety, animal
welfare, and hygienic Al operations.
Through proper use of protective gear, biosecurity measures, sanitation, and emergency



preparedness, trainees will learn to minimize hazards and promote safe, successful insemination
outcomes.

Module Objectives

By the end of this module, learners will be able to:

1.

2.

Explain the importance of health and safety in Artificial Insemination procedures.
Identify potential hazards associated with handling livestock and reproductive materials.
Use and maintain Personal Protective Equipment (PPE) appropriate for Al tasks.

Apply hygiene and biosecurity measures to prevent disease transmission during Al.
Handle animals safely and humanely during semen collection and insemination.
Recognize and prevent zoonotic and occupational health risks in Al environments.
Follow proper sanitation and waste disposal procedures in laboratory and field conditions.

Respond effectively to emergencies and apply basic first aid in case of accidents or injuries.

Trainer Notes

Training Approach

Use interactive discussions to highlight real-life Al field risks (e.g., animal Kicks,
contamination, disease transmission).

Conduct demonstrations of PPE donning/doffing, Al gun sanitization, and safe animal
restraint.

Organize mock emergency drills — e.qg., first aid for cuts, handling animal escapes.

Utilize visual aids and posters to show hygiene flow, zoonotic disease transmission routes,
and biosecurity barriers.

Reinforce ethical and welfare considerations, emphasizing calm and humane animal
handling.

Encourage group discussions on local farm safety challenges and technician responsibilities.

Teaching Materials



o Full PPE kit (gloves, apron, boots, masks, arm sleeves).
e Al gun, sheaths, thermos for semen, disinfectants.
o First aid kit and emergency chart.

o Sample biosecurity checklist and waste disposal bins.

Assessment Criteria
Area Evaluation Focus Indicators of Competence

- Identifies PPE types and their uses
- Defines biosecurity and hygiene

Knowledge Understanding of safety, hygiene, and .

(Written/Oral) disease control principles |mporta_nce o
- Describes emergency and first aid
procedures
- Demonstrates proper PPE use
- Handles animals safely

Application of safe and hygienic Al - Performs correct sanitation and

Skills (Practical) practices disposal procedures

- Responds appropriately in
simulated emergencies

- Shows responsibility and alertness

- Practices calm, humane animal
Professionalism and safety culture handling

- Maintains cleanliness and

discipline during procedures

Attitude
(Observation)

</ Overall Competency Outcomes

At the end of this module, trainees should be able to:
e Conduct Al safely, following all hygiene, safety, and welfare standards.
e Protect themselves, the animal, and the semen sample from harm or contamination.
e Respond confidently to emergency situations in the Al environment.

e Maintain accurate health, safety, and sanitation records for each Al operation.



Diagram: Safety Framework in Al Operations
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LUO.1.1: Introduction to Health and Safety in Artificial Insemination

Introduction / Narration

Artificial Insemination (Al) is a scientific and technical procedure that requires close physical
contact with livestock, handling of reproductive materials, and use of delicate equipment.
Because of this, it involves several potential health and safety risks — including animal-related
injuries, contamination of biological materials, exposure to zoonotic diseases, and improper
chemical or waste handling.

Health and safety in Al are not optional; they are essential professional responsibilities. A safe
working environment ensures the welfare of the technician, the animal, and the success of the
insemination process.

This learning unit introduces the key principles of safety culture, risk prevention, personal hygiene,
and ethical responsibility in Al operations.



Neglecting safety can result in:
e Injury from kicks or restraint failures,
e Spread of infectious diseases between farms,
o Contamination leading to failed conception, or
e Loss of technician trust and reputation.

Therefore, every Trainee associated Artificial Insemination must understand the importance of
safety awareness, discipline, and hygiene before performing any insemination.

Learning Outcomes

By the end of this Learning Unit, trainees will be able to:

=

Explain the importance of health and safety in Artificial Insemination operations.
2. ldentify key hazards and risks associated with Al practices.

3. Describe the role of personal hygiene and cleanliness in successful Al.

4. Recognize the responsibilities of an Al technician in maintaining safety standards.

5. Outline the basic principles of safe working environments and ethical practices.

Detailed Explanation / Guidelines
1. Importance of Health and Safety in Al
e Promotes the well-being of both technician and animal.
e Prevents disease transmission (Brucellosis, Leptospirosis, Anthrax, etc.).
e Ensures quality and purity of semen samples.
« Builds confidence and credibility of the Al service provider.
o Complies with national livestock welfare and biosafety standards.

1 Remember: Safety in Al means doing the job right — cleanly, calmly, and carefully.



2. Common Hazards in Al Work

Hazard Type Examples Possible Effects

Physical Animal kicks, slips on wet floors, needle pricks Bruises, cuts, fractures
Biological ~ Contact with blood, semen, mucus Zoonotic infections
Chemical Exposure to disinfectants, liquid nitrogen Burns, respiratory irritation
Ergonomic  Poor posture during recto-vaginal method Back or shoulder pain
Psychological Stress, fatigue, long working hours Reduced performance

3. Principles of a Safe Working Environment
« Maintain clean, organized, and dry working areas.
e Always inspect tools and equipment before use.
o Follow biosecurity entry and exit protocols at farms.
o Use protective clothing and PPE at all times.
o Never perform Al on a restless or improperly restrained animal.

e Report injuries, accidents, or contamination incidents immediately.

4. Role of Al Technician in Safety

Al technicians serve as both professionals and safety officers in their field.
They must:

o Demonstrate discipline and calm behavior around animals.
e Observe standard operating procedures (SOPs) at all times.
e Protect animals from pain, stress, and infection.

« Maintain accurate safety and procedure records.

5. Ethics and Attitude in Al Safety



e Respect animal welfare and farmer’s property.
o Work with honesty, patience, and responsibility.
e Avoid shortcuts or careless handling that may harm animals.

o Keep equipment and workplace sterile and ready for use.

Diagram: Safety Components in Artificial Insemination
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LUO.1.2: Personal Protective Equipment (PPE) for Al Technicians

written in the same style and depth as LU0.1.1 — following the official training manual pattern you
requested.

LUO.1.2: Personal Protective Equipment (PPE) for Al Technicians

Introduction / Narration

Artificial Insemination (Al) technicians work in environments where exposure to animal fluids,
semen, disinfectants, and unpredictable animal behavior is common.

Without proper protection, these conditions can lead to infections, contamination, injuries, and
occupational health hazards.



Personal Protective Equipment (PPE) acts as the first line of defense between the technician and
these risks. It not only safeguards the technician’s health but also ensures clean, contamination-free
Al procedures, which are vital for successful conception rates and animal welfare.

Every Al technician must know:

Which PPE items to use,
When and how to use them properly,
How to dispose of them safely, and

How to maintain reusable PPE in good condition.

"1 Remember: PPE is not optional — it is a mandatory safety requirement before handling any
animal or biological material.

Learning Outcomes

By the end of this Learning Unit, trainees will be able to:

1.

2.

Identify the various types of PPE used in Al procedures.

Describe the purpose and correct usage of each PPE item.

Demonstrate the proper sequence of wearing (donning) and removing (doffing) PPE.
Maintain and store PPE in a clean and serviceable condition.

Apply correct procedures for disposal of used or contaminated PPE.

Detailed Explanation / Guidelines

1. Importance of PPE in Artificial Insemination

Protects the technician from direct contact with animal body fluids (semen, blood, mucus).
Reduces the risk of zoonotic diseases such as brucellosis or leptospirosis.
Prevents cross-contamination between animals, technicians, and semen samples.

Maintains professional hygiene standards and confidence among clients.



Ensures compliance with biosecurity and veterinary safety protocols.

2. Common PPE Items for Al Technicians

PPE Item Function / Purpose

Disposable gloves Prevent contamination from hands and protect against infections.

Long arm gloves (shoulder-

Used during recto-vaginal Al method to protect entire arm.

length)
Plastic/rubber apron Prevents contact with fluids and protects clothing.
Face mask or shield Protects against splashes and respiratory droplets.

Head cover or cap

Keeps hair clean and prevents contamination of semen or
instruments.

Waterproof boots Protect feet from manure, water, or slipping hazards.

Protective goggles (optional) Shields eyes during laboratory semen handling.

Sleeve protector (optional) Adds protection for repeated Al or semen handling work.

1 Good PPE equals clean procedure and higher conception success.

3. Proper Sequence for Wearing (Donning) PPE

1.

2.

6.

7.

Wash and dry hands thoroughly.
Wear waterproof boots.

Put on apron or overall.

Cover hair with cap.

Wear face mask or shield.

Put on disposable gloves.

Finally, wear long arm gloves over them (for recto-vaginal Al).

Tip: Always check for tears or holes before use.



4. Safe Removal (Doffing) of PPE

1.
2.
3.
4.

5.

Remove long gloves by turning them inside out.

Dispose of gloves and sheath in biohazard waste bin.

Remove apron and mask carefully without touching contaminated surfaces.
Wash hands and arms with disinfectant soap.

Clean reusable items (boots, apron) and hang to dry in a clean place.

1 Never reuse disposable gloves or sheaths.

5. Maintenance and Storage of PPE

Store in dry, clean, and dust-free cabinets.

Wash and disinfect aprons and boots after every use.
Replace damaged or expired PPE immediately.
Label separate containers for clean and used PPE.

Keep PPE away from sunlight, moisture, or rodents.

6. Disposal Procedures

Used gloves, masks, or sheaths — Dispose in biohazard or designated waste bin.
Contaminated items — Burn or bury safely following local veterinary guidelines.

Reusable PPE — Disinfect before next use.

1 Unsafe disposal spreads disease — clean disposal saves lives.

Diagram: PPE Zones for Al Technician

[Head & Face] — Cap / Mask / Goggles

[Torso] — Apron



[Hands/Arms] — Gloves (Short + Long)
[Legs/Feet] — Boots

LUO.1.3: Hygiene and Biosecurity Measures in Al Procedures

Introduction / Narration

Hygiene and biosecurity are the foundation of successful and disease-free artificial insemination
(AD.

Every stage of Al — from semen handling to insemination — must follow strict sanitary and
biosecurity protocols to prevent contamination and disease transmission.

Unhygienic practices can lead to:
e Low conception rates
e Infections in cows and buffaloes
e Semen contamination
e Spread of zoonotic diseases
e Economic losses for farmers and technicians

Therefore, Al technicians must understand and apply scientific hygiene measures before, during,
and after insemination.

1 Key Principle: “Clean hands, clean tools, clean animal — every time.”

Learning Outcomes
By the end of this learning unit, the trainee will be able to:
1. Define hygiene and biosecurity in the context of Al.
2. Explain the importance of cleanliness during Al procedures.
3. Identify potential contamination sources in Al environments.
4. Demonstrate proper sanitation of Al tools and work areas.
5. Apply biosecurity protocols to prevent disease spread between animals.

6. Handle and store semen under hygienic and sterile conditions.



7. Follow personal hygiene practices during Al operations.

8. Implement disinfection and waste disposal procedures correctly.

Detailed Explanation / Guidelines

1. Meaning of Hygiene and Biosecurity
e Hygiene — Practices that ensure cleanliness and prevent contamination.

e Biosecurity — Measures that prevent the introduction and spread of infectious agents among
animals, people, and equipment.

Together, they protect:
e The technician’s health,
e The animal’s reproductive system, and

e The integrity of semen.

2. Importance of Hygiene in Al Procedures

Ensures maximum COﬂCEptiOﬂ SUCCESS.

Prevents uterine infections and metritis.

Maintains quality and fertility of semen.

Reduces risk of disease transmission.

Builds trust and professionalism in Al services.

3. Hygiene Requirements Before Insemination
Step Hygiene Practice
Technician  Bathe or wash hands and arms thoroughly; wear clean PPE.

Equipment  Disinfect Al gun, sheath, forceps, and thermometer.



Step Hygiene Practice
Work Area  Keep Al kit and semen thawing area clean and dust-free.
Animal Clean vulva and surrounding area with clean water and antiseptic.

Semen Straw Handle with clean forceps and thaw in warm water (35-37°C).

4. Hygiene During Al
e Avoid touching the semen straw tip or sheath’s inner surface.
e Use only sterilized instruments.
e Maintain steady temperature of thawed semen — no exposure to sunlight or cold air.
e Insert Al gun gently to avoid injury and contamination.

« Discard any semen straw that falls or becomes contaminated.

5. Hygiene After Insemination
o Properly dispose of used gloves, sheaths, and tissues in a biohazard bin.
e Clean Al gun and other reusable tools with disinfectant solution.
e Wash boots and apron.

e Record the insemination details in a clean logbook.

6. Biosecurity Measures for Al Technicians
o Disinfect Al equipment between farms to prevent disease spread.
e Do not reuse gloves or sheaths between animals.
e Avoid mixing semen samples from different bulls or batches.
o Keep sick or infected animals isolated.

e Wash and disinfect vehicle tires and boots before entering or leaving farms.



o Use footbaths with disinfectant at entry and exit points.

« Maintain records of inseminations and animal health for traceability.

7. Disinfection and Sterilization
Material / Tool Disinfectant Used Frequency

Al Gun & Forceps 70% alcohol / chlorhexidine After each use

Boots Lime solution / phenol Daily
Table / Workbench Lysol / Dettol Before & after use
Hands Soap + water / sanitizer Before & after Al

8. Waste Disposal and Sanitation
o Dispose used semen straws, gloves, tissues, and sheaths in labeled bins.
e Burn or bury contaminated waste away from livestock areas.
e Wash and disinfect all tools before reuse.
o Keep separate clean and dirty areas for operations.

e Replace disinfectant in footbaths daily.

Diagram: Hygiene and Biosecurity Flow in Al
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[End — Biosecure Al Environment]

LUO.1.4: Safe Handling of Animals During Artificial Insemination

Introduction / Narration

Handling animals during Artificial Insemination (Al) requires skill, patience, and understanding of
animal behavior.

Improper handling can cause stress, injury, or accidents to both the technician and the animal,
reducing the success rate of insemination and endangering safety.

Cattle and buffaloes may react violently if frightened, in pain, or restrained incorrectly. A calm,
confident, and well-prepared technician ensures not only their own safety but also animal welfare
and procedural efficiency.

This Learning Unit focuses on the safe methods of animal approach, restraint, and handling during
Al operations.

1 Golden Rule: “A calm animal is a cooperative animal.”

Learning Outcomes
By the end of this learning unit, the trainee will be able to:
1. Explain the importance of safe animal handling in Al.
2. Identify normal and aggressive animal behaviors.
3. Demonstrate correct techniques for restraining cattle and buffaloes.
4. Use Al equipment safely around animals.
5. Apply stress-reducing measures before and during Al.
6. Ensure personal safety while approaching and handling animals.
7. Recognize animal welfare principles during reproductive procedures.

8. Prevent and respond to accidents or injuries caused by animal movement.

Detailed Explanation / Guidelines



1. Importance of Safe Animal Handling in Al
Safe handling ensures:
o Operator safety — reduces risk of kicks or crushing injuries.
e Animal comfort — minimizes stress and pain.
« Higher conception rates — calm animals have better reproductive response.
e Reduced accidents — through proper positioning and restraint.
Unskilled handling leads to:
e Injuries (to animal or technician)
e Abortion or trauma in pregnant females
e Low conception rate

o Fear or aggression in animals during future handling

2. Understanding Animal Behavior

Knowing how animals behave helps in predicting reactions.

Behavi e .
ehavior Description Technician’s Response
Type
Docile Calm, cooperative Handle gently
Shakes head, tail t, loud
Nervous axes nead, tarl movement, fod Speak softly, move slowly

vocalization

Do not approach alone; restrain

Aggressive  Kicks, charges, snorts
securely

Fearful Tries to run away Avoid sudden movement or noise

1 Always approach animals from the side, never directly from behind or in front.

3. Animal Restraint Methods



Restraint is necessary to prevent sudden movements that could cause injury or contamination.
Types of Restraint:
1. Physical Restraint
o Using ropes, headlocks, or crush pens to immobilize animals.
o Ensure the animal can breathe and stand comfortably.
o Avoid excessive force.
2. Manual Restraint
o Involves assistants holding the tail, head, or limbs gently.
o Useful for calm animals and short-duration procedures.
3. Mechanical Restraint
o Using chutes, stanchions, or squeeze crates in Al centers.
o Most effective for large herds and untrained animals.

1 Always check all restraint devices for strength, smooth edges, and proper locks before use.

4. Approaching the Animal Safely
e Approach slowly from the left side (where the handler is visible to the animal).
e Speak in a soft, calm tone to gain the animal’s confidence.
e Avoid loud noises, shouting, or sudden movement.
e Always wear PPE (gloves, boots, apron, arm sleeve).
o Never stand directly behind the animal — stand slightly to the side of the tail.

e Ensure the floor is dry and non-slippery to prevent falls.

5. Positioning of Animal and Technician During Al

Position Purpose



Position Purpose
Animal Should stand squarely in the crate or alleyway with limited movement.
Technician Should stand on the left side of the animal, slightly behind the hind leg.
Assistant (if any) Holds the animal’s head or tail for stability.
Proper positioning ensures:

o Easy access to rectum and vulva

¢ Minimal animal movement

e Technician safety

6. Stress Reduction Techniques

Stress lowers fertility and increases risk of accidents.
Technicians should:

e Work in quiet, shaded, and clean environments.
e Avoid long waiting times before insemination.
o Comfort the animal before and after procedure.
o Keep handling sessions short and efficient.

[] Calm technician — Calm animal — Successful Al.

7. Safety Rules for Al Technicians
e Never work alone with large or aggressive animals.
o Always have escape routes in case of sudden animal movement.
e Do not kneel or sit directly behind the animal.
e Keep tools organized and within reach.
e Wear non-slip boots and protective clothing.

e Maintain good posture to prevent back strain.



8. Animal Welfare Considerations

Avoid causing pain or injury during restraint.
Use humane handling methods only.
Do not perform Al if the animal is sick, injured, or stressed.

Ensure clean and disinfected environment before and after Al.

9. Responding to Animal-Related Accidents

If an

=

N

 w

animal kicks or moves suddenly:

Step back quickly — never hold your ground.
Remain calm — do not shout or hit the animal.

If injured, stop work immediately and apply first aid.

Report serious injuries to the supervisor and record the incident.

Diagram: Safe Animal Handling in Al
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LUO.1.5: Prevention of Zoonotic and Occupational Hazards in Artificial Insemination

Introduction / Narration

Artificial Insemination (Al) technicians work closely with animals and biological materials such as
semen, blood, and mucus — all of which can carry infectious agents.

Some of these diseases can spread between animals and humans, known as zoonotic diseases.
Others may arise due to occupational exposure, such as needle injuries, chemical disinfectants, or
physical strain during handling.

The Al professional must understand how infections spread, follow preventive hygiene, and apply
biosecurity and personal protection practices to ensure safety for themselves, the animals, and the
farm environment.

1 Key Message: “Your safety protects the herd — and the herd protects your livelihood.”

Learning Outcomes
By the end of this LU, trainees will be able to:
1. Define zoonotic and occupational hazards in Al work.
2. Identify major zoonotic diseases transmitted through reproductive materials.
3. Describe routes of infection and their prevention.
4. Implement protective measures during semen handling and insemination.
5. Apply correct hygiene and disinfection procedures to prevent disease spread.
6. Recognize chemical, physical, and ergonomic hazards in Al operations.
7. Follow biosecurity protocols when moving between farms.

8. Demonstrate safe disposal of biological waste to minimize infection risk.

Detailed Explanation / Guidelines



1. Understanding Zoonotic and Occupational Hazards

Type Description Examples in Al Work

Zoonotic Hazards

Diseases transmitted from animals to Brucellosis, Leptospirosis, Q-Fever,

humans. Tuberculosis, Anthrax.
Occupational Risks due to work conditions, Back strain, disinfectant allergies,
Hazards chemicals, or physical exertion. needle pricks, stress.

Zoonotic hazards may occur through:

o Contact with semen, vaginal discharge, urine, or manure

Handling infected tissues or animals

Aerosols or droplets during handling or washing

Cuts or wounds exposed to contaminated fluids

2. Major Zoonotic Diseases in Al Work
Disease Causative Agent  Transmission Route

. Contact with semen, aborted
Brucellosis Brucella abortus ) )
materials, or vaginal mucus

Leptospirosis  Leptospira spp.  Urine or contaminated water

Inhalation of infected dust or

Q-Fever Coxiella burnetii
aerosols

Tuberculosis  Mycobacterium  Aerosol or contact with infected
(TB) bovis animals

Anthrax Bacillus anthracis Contact with infected carcasses

3. Routes of Transmission

Prevention

Wear gloves, avoid direct
contact, disinfect properly

Avoid contact, wear boots and
gloves

Use masks, maintain hygiene,
proper ventilation

Regular health screening of
animals

Avoid handling infected
materials without PPE

1. Direct Contact — touching infected secretions, tissues, or blood.



2. Aerosol Transmission — inhaling droplets from infected animals.
3. Oral Ingestion — consuming contaminated food or water.
4. \fector Transmission — insects like flies and ticks.

5. Accidental Injury — cuts, needle pricks, or splashes.

4. Preventive Measures
A. Personal Protection
e Always wear gloves, masks, boots, apron, and arm sleeves.
e Cover cuts or wounds with waterproof dressings.
e Avoid eating, drinking, or smoking during procedures.
e Wash hands thoroughly with soap and disinfectant after handling animals.
e Change PPE before handling another animal.
B. Disinfection and Hygiene
o Use approved disinfectants (e.g., phenol, iodine, chlorhexidine).
o Disinfect Al gun, sheaths, and working table after each use.
« Maintain clean working areas and proper drainage.
C. Safe Waste Disposal
o Dispose of used gloves, tissues, and semen straws in biohazard bins.
e Burnor bury biological waste properly.

o Follow farm biosecurity protocols for waste management.

5. Occupational Risks and Their Prevention
Type of Hazard Example Preventive Practice

Physical Back pain from restraining animals Use proper posture, seek assistance



Type of Hazard Example Preventive Practice

Chemical Disinfectant irritation Use gloves and goggles
Biological Contact with infected material Use PPE, wash hands regularly
Mechanical Needle pricks or cuts Use proper disposal boxes
Psychological Fatigue or stress Manage workload, rest properly

6. Biosecurity Practices for Al Technicians
1. Clean and disinfect footwear and tools before entering/exiting farms.
2. Keep separate clothing for each farm visit.
3. Avoid unnecessary movement between herds.
4. Maintain Al records for disease tracing.
5. Report any suspicious animal illness to the veterinarian.

"1 Proper biosecurity = Protection of animals, technician, and the whole farm ecosystem.

7. Post-Exposure Actions
If exposed to infected material:
1. Stop work immediately.
2. Wash the affected area with soap and antiseptic.
3. Report the incident to the supervisor.
4. Seek medical advice for possible prophylaxis.

5. Record the case in incident/accident form.

Diagram: Pathways and Prevention of Zoonotic Transmission in Al

[Infected Animal]
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- PPE use

- Disinfection
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Key Reminders

o Never perform Al on diseased or febrile animals.

o Disinfect hands and tools before and after every procedure.

o Always assume that every sample may be infectious.

o Stay updated on vaccinations (Tetanus, Brucellosis, etc.).

LUO.1.6: Waste Disposal and Sanitation Practices in Artificial Insemination

Introduction / Narration

Artificial Insemination (Al) involves the use of biological materials such as semen, vaginal mucus,
blood traces, gloves, and disposable sheaths.

Improper disposal of these materials can spread infections, contaminate the environment, and
endanger both animal and human health.

Maintaining sanitation and waste management is a key component of biosecurity in Al centers and

farms.



This learning unit focuses on how to handle, segregate, and safely dispose of biological waste and
maintain clean working environments to prevent disease transmission and contamination.

[1 Remember: “Clean hands, clean tools, clean work — the foundation of safe insemination.”

Learning Outcomes
By the end of this LU, trainees will be able to:
1. Explain the importance of sanitation and waste management in Al operations.
2. Identify types of waste generated during Al.
3. Demonstrate safe disposal methods for biological and non-biological waste.
4. Apply correct disinfection and cleaning procedures for Al tools and equipment.
5. Maintain a clean, hygienic environment in Al laboratories and field setups.
6. Implement proper waste segregation and labeling systems.
7. Understand biohazard symbol meaning and color-coded bins.

8. Prevent disease spread through effective sanitation routines.

Detailed Explanation / Guidelines

1. Importance of Sanitation in Artificial Insemination
Sanitation ensures:
e Protection from pathogenic organisms.
« Prevention of cross-contamination between animals.
o Compliance with biosecurity and veterinary regulations.
« Enhanced success rate of conception.
e Maintenance of public and farm health standards.

) Poor sanitation = Disease spread + Failed Al results + Unsafe working conditions.



2. Types of Waste in Al Operations
Type Examples

Used gloves, sheaths, semen straws, tissues,

Biological Waste )
g contaminated swabs

Non-Biological

Plastic covers, packaging, broken straws
Waste P 9ing

Chemical Waste Disinfectants, detergents, preservatives

Sharps Waste Needles, glass ampoules, broken slides

Animal Waste Mucus, manure, blood-stained materials

3. Segregation and Labeling of Waste

Disposal Method

Burn or bury in deep pits;
biohazard disposal

Recycle or dispose as non-
hazardous solid waste

Neutralize before disposal; avoid
open drainage

Use puncture-proof sharps
container

Collect separately, disinfect, and
compost or bury

Proper segregation helps avoid accidental exposure and ensures safe recycling or disposal.

Color Code Type of Waste Container

Red Contaminated plastics (gloves, sheaths) Autoclavable red bag
Yellow Biological waste (tissues, fluids) Biohazard bin with lid
Blue/White Glass and metal sharps Puncture-proof container
Black General waste Normal garbage bin

1 Tip: Always use containers marked with biohazard symbols for infectious waste.

4. Cleaning and Disinfection of Al Equipment

A. Cleaning Process

1. Rinse Al equipment (gun, sheath, forceps) immediately after use.



2. Wash with warm water and mild detergent to remove organic matter.
3. Rinse thoroughly to remove detergent residue.
B. Disinfection Process

1. Immerse tools in approved disinfectant (e.g., 0.5% Chlorine, 70% Alcohol, or lodine
solution).

2. Keep for 10-15 minutes contact time.
3. Air-dry in a clean environment.
4. Store in sealed, labeled containers until next use.

C. Disinfectant Preparation Examples:

Disinfectant Concentration Use

Sodium Hypochlorite 0.5-1% General disinfection
lodophor 1% Disinfecting Al tools
Alcohol (Ethyl/Isopropyl) 70% Wiping surfaces and tools

5. Sanitation in Al Environment

To maintain hygiene at Al centers or farms:
e Clean tables, crates, and walls daily with disinfectant.
o Keep floor dry to prevent slips and microbial growth.
e Avoid accumulation of waste — dispose daily.
e Ensure proper ventilation and lighting.
e Restrict animal movement in Al area.
e Provide clean water for washing and disinfection.

[J “Aclean Al center is a safe Al center.”

6. Handling and Disposal of Used Semen Straws



Do not reuse or discard randomly.
Collect in biohazard bags immediately after thawing or loading.
Disinfect before disposal or burn in an incinerator.

Never throw straws in open fields, drains, or near animals.

7. Waste Disposal Procedure (Step-by-Step)

1. Collect waste immediately after procedure.

2. Segregate as per color code (biological / non-biological / sharp).

3. Place waste in labeled, sealed containers.

4. Disinfect reusable tools.

5. Dispose biological waste via burning or burial pits.

6. Record disposal in sanitation logbook.

7. Wash hands and disinfect working area.

8. Sanitation Logbook

Each Al center should maintain a daily sanitation record, including:

Date, time, and person responsible for cleaning
Type of disinfectant used
Quantity of waste collected and method of disposal

Equipment cleaned and sterilized

Diagram: Flow of Sanitation and Waste Disposal in Al

[Al Operation]
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[Waste Collection]
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9. Common Mistakes to Avoid

X Mixing biological waste with general waste
X Disposing waste in open fields or drains

X Using dirty or expired disinfectants
Xlgnoring PPE during cleaning

X Neglecting daily sanitation records

LUO.1.7: Emergency Response and First Aid in Artificial Insemination Operations

Introduction / Narration

Artificial Insemination (Al) technicians often work closely with large animals and biological
materials under field or farm conditions.

This environment poses risks such as animal injuries, chemical exposure, needle pricks, slips, falls,
burns, or zoonotic infections.

Therefore, knowledge of emergency response and first aid is critical.
An Al technician must be able to react quickly, calmly, and effectively in emergencies to minimize
harm to themselves, the animals, and co-workers.

1 “The first 5 minutes after an accident decide the outcome — be alert, act fast, and stay safe.”

Learning Outcomes



By the end of this Learning Unit (LU), trainees will be able to:

1.

2.

Identify common types of emergencies during Al operations.

Demonstrate appropriate first aid techniques for minor injuries.

Respond effectively to animal-related accidents (kicks, bites, crush injuries).

Handle chemical spills, burns, and exposure incidents safely.

Recognize symptoms of shock and provide immediate care.

Implement fire safety and electrical safety measures in Al centers.

Follow proper reporting and documentation protocols after an incident.

Understand how to prepare and maintain a First Aid Kit and Emergency Plan.

Detailed Explanation / Guidelines

1. Common Emergencies in Al Operations

Type of Emergency

Animal
injuries

Needle/Sharp injury

Chemical exposure

Electrical accident

Fire incident

Zoonot
risk

Examples

-related Kick, bite, crush, horn injury

Prick from syringe or glass
ampoule

Splash of disinfectant or
formalin

Faulty equipment or shock

Short-circuit, chemical ignition

ic infection Contact with infected fluids

Immediate Action

Move to safe zone, assess injury, control
bleeding

Wash wound with soap and water, apply
antiseptic

Rinse affected area with water for 15 min

Turn off main switch, avoid touching victim
directly

Use extinguisher, evacuate animals and
people

Wash immediately, seek medical attention



Type of Emergency Examples Immediate Action

Apply cold compress, seek help if fracture
suspected

Slip/Fall injuries Wet or uneven floors
2. First Aid Principles (3C Rule)
1 Check — Call — Care
1. Check the surroundings for safety and assess the victim’s condition.
2. Call for help or inform supervisor/medical professional.

3. Care for the victim using first aid until professional help arrives.

3. Essential Components of a First Aid Kit (Al Center / Field Kit)

Category Contents

Basic Supplies Sterile gauze, adhesive bandages, cotton, scissors
Antiseptics Betadine, Dettol, Alcohol swabs

Medications Paracetamol, pain reliever, burn ointment
Instruments Forceps, tweezers, thermometer

Protective Gear Gloves, mask, eye shield

Emergency Tools Flashlight, whistle, first aid manual

Special Additions for Al Work Saline eye wash, burn cream, sharps container, CPR mask

1 Tip: Keep the kit in a waterproof box, labeled clearly, and check monthly for expired items.

4. First Aid Procedures for Common Incidents
A. Cuts, Bleeding, or Abrasions

1. Wash with clean water and antiseptic.



2. Apply sterile gauze and bandage.
3. Seek medical care if deep or contaminated.
B. Burns or Chemical Splash
1. Rinse immediately with cool water (10—15 min).
2. Do not apply ointments or break blisters.
3. Cover with sterile gauze and refer to doctor.
C. Animal Kick or Crush Injury
1. Move victim away from animal.
2. Assess consciousness and breathing.
3. Apply cold compress to reduce swelling.
4. Seek medical care for fractures or internal injuries.
D. Electrical Shock
1. Switch off the main power source.

2. Do not touch victim directly — use dry wood or cloth.

W

Check pulse and breathing; give CPR if necessary.
4. Call emergency services.

E. Eye Exposure (Chemical or Dust)
1. Flush eyes with clean water or saline solution for 15 minutes.
2. Avoid rubbing eyes.

3. Cover lightly and seek ophthalmic help.

5. Fire Safety in Al Laboratories
« Install fire extinguishers (CO: type) near electrical equipment.
o Keep flammable chemicals away from heat and direct sunlight.

¢ Maintain clear exits and marked evacuation routes.



o Conduct fire drills every 6 months.
e Use proper electrical wiring and grounding.
Remember:

1 PASS Technique for Fire Extinguishers:
P — Pull the pin

A— Aim at the base of fire

S — Squeeze the handle

S — Sweep side to side

6. Handling Shock and Unconsciousness
Signs: Pale skin, rapid pulse, weak breathing, confusion.
Action Steps:

1. Lay victim flat; elevate legs slightly.

2. Keep warm with a blanket.

3. Loosen tight clothing.

4. Do not give water or food.

5. Seek immediate medical care.

7. Incident Reporting and Documentation
After any emergency:
« Record date, time, and nature of incident.
e Note injured person’s details and cause.
e Mention first aid given and who provided it.
o File areport to supervisor or safety officer.

e Review and improve safety measures.

8. Creating an Al Emergency Response Plan



An effective Al Emergency Plan includes:
1. List of emergency contacts (veterinarian, hospital, fire, ambulance).
2. Location of first aid Kits, fire extinguishers, and exits.
3. Trained first aid and safety personnel.
4. Protocol for animal escape or aggressive behavior.

5. Steps for chemical spill containment and cleanup.

Diagram: Emergency Response Flow in Al Operations
[Accident Occurs]

!
[Ensure Scene Safety]

!
[Provide First Aid (Check—Call-Care)]

!
[Call for Medical Help]

!
[Report Incident & Record Details]

!
[Review & Prevent Recurrence]
PU1.1: Identification and Correct Use of PPE for Al Work

Obijective:
Learners will identify different types of Personal Protective Equipment (PPE) used in Al operations
and demonstrate correct wearing, removal, and disposal technigues.

Practical Procedure:
1. Display PPE items (gloves, masks, aprons, goggles, boots, caps).

2. Demonstrate how to inspect PPE for damage before use.



3. Show correct sequence for donning and doffing PPE.

4. Explain safe disposal of single-use PPE.
Trainer Notes:

o Emphasize cross-contamination risks when removing gloves or aprons.

« Demonstrate correct sizing and fitting of gloves and masks.
Assessment Criteria:

o Correctly identifies all PPE items.

« Demonstrates safe and proper usage sequence.

o Maintains cleanliness and hygiene during demonstration.

PU1.2: Demonstration of Hygienic Al Procedures and Sanitation Protocols

Objective:
Learners will perform Al preparation procedures under hygienic and biosecure conditions.

Practical Procedure:
1. Wash and sanitize hands properly.
2. Prepare and disinfect Al equipment before use.
3. Use sterile sheaths and gloves for semen handling.
4. Demonstrate proper cleaning after procedure completion.
Trainer Notes:
e Reinforce “clean-to-dirty” workflow concept.
e Show how to use disinfectants effectively.
Assessment Criteria:
o Maintains sterile field and hygiene throughout process.
o Follows correct sequence in cleaning and sanitation.

o Uses appropriate disinfectants and techniques.



PU1.3: Safe Animal Restraint and Handling During Insemination

Objective:
Learners will safely restrain cattle or buffalo using appropriate methods to prevent injury to both the
animal and technician.

Practical Procedure:

1. Identify and select suitable restraint method (chute, halter, rope).

2. Approach animal calmly and observe behavior.

3. Secure animal using correct restraint points.

4. Perform mock insemination posture with attention to technician safety.
Trainer Notes:

o Emphasize reading animal body language.

e Never stand directly behind or in front of an agitated animal.
Assessment Criteria:

o Demonstrates safe approach and restraint.

e Maintains control without causing distress to animal.

e Observes all safety and welfare standards.

PUL1.4: Practice of Cleaning and Disinfecting Al Tools and Equipment

Obijective:
Learners will clean, disinfect, and store Al equipment following hygiene and biosecurity standards.

Practical Procedure:
1. Collect used Al guns, sheaths, and other tools.
2. Wash tools with warm water and detergent.
3. Disinfect using approved solutions (e.g., chlorhexidine, iodine).

4. Rinse, dry, and store equipment in clean, dust-free cabinet.



Trainer Notes:
« Highlight difference between cleaning and disinfection.
e Show how improper drying can cause bacterial growth.
Assessment Criteria:
« Follows correct cleaning and disinfection steps.
o Uses proper concentration of disinfectants.

e Ensures equipment is dry and properly stored.

PUL.5: Simulation of First Aid Response for Minor Injuries or Exposure Incidents

Objective:
Learners will simulate providing first aid in common Al-related incidents such as cuts, chemical
exposure, or animal-related injuries.

Practical Procedure:
1. Simulate a small cut or splash scenario.
2. Demonstrate “Check—Call-Care” emergency response steps.
3. Apply appropriate first aid (wash, disinfect, bandage).
4. Complete an incident report form.
Trainer Notes:
e Use dummy or volunteer for safe simulation.
e Reinforce calm, organized response to emergencies.
Assessment Criteria:
o Demonstrates correct first aid sequence and hygiene.
e Maintains composure and confidence during simulation.

e Accurately documents incident details.

Diagram: Safety Workflow in Al Practical Sessions
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1 Module 1: Introduction and Scope of Artificial Insemination

Module Objectives

By the end of this module, learners will be able to:
e Understand the concept and significance of artificial insemination in livestock.
o Describe the historical development and milestones of All.
« Differentiate between natural service and Al techniques.

« Identify the economic and breeding advantages of Al for livestock production.

1 Topics Covered
1. Introduction to Al in Livestock
2. Origins and Development of Al
3. Types of Al Methods
4. Historical Background and Milestones

5. Natural Service vs. Artificial Insemination (Advantages & Disadvantages)

1 Learning Units (LUs)

LU 1.1: Introduction to Artificial Insemination

Definition:

Artificial insemination (Al) is the process of collecting semen from a male (bull, buck, boar, etc.)
and manually depositing it into the reproductive tract of the female at the proper time for
fertilization.



1 Key Points:

Ensures better genetic improvement.

Reduces disease transmission.

Allows use of semen from superior males worldwide.

Supports planned breeding programs.
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LU 1.2: Origins of Al
e The concept of Al dates back to the 14th century, when Ibn al-Nafis reportedly described
early insemination methods in animals.

e Scientific development started in the 18th century when Lazzaro Spallanzani successfully
inseminated a dog artificially.

e Modern Al in cattle began in the 1930s, with major advances in semen preservation and
storage.

1 Milestone: The use of frozen semen in liquid nitrogen allowed semen to be stored for years and
transported globally.

LU 1.3: Types of Artificial Insemination

There are several Al methods depending on the species and management system:



Type of Al Method Description
Vaginal Method  Semen is deposited into the vagina.
Cervical Method  Semen is deposited at the cervix.

Recto-Vaginal Semen is guided through the cervix while controlling
Method the cervix via the rectum.

Semen is directly deposited in the uterus via
laparoscopy.

Laparoscopic Al

Common Use
Goats, dogs

Sheep, goats

Cattle (most common)

Sheep, some advanced
breeding



LU 1.4: Historical Background
e 1784 — First successful Al in a dog.

e 1899 — Al applied in horses.

e 1936 — Development of semen collection and storage techniques.

e 1949 — Discovery of semen freezing with glycerol.

e 1950s onward — Widespread adoption of Al in dairy cattle worldwide.

o Today, Al is a standard practice in breeding programs for cattle, sheep, goats, horses, and
even poultry.

LU 1.5: Natural Service vs. Artificial Insemination

Natural Service Artificial Insemination

Mating occurs naturally Semen is manually collected and inseminated
Limited to the bull’s capacity One semen sample can inseminate 50-100 females
Risk of disease transmission Reduces disease risk

Expensive to maintain bulls Cost-effective and controlled breeding

Less control over genetics  Better genetic selection possible
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Practical Units (PUs)
PU 1.1: Visit to Livestock Breeding Farm and Semen Production Unit
Obijectives:
e Observe semen collection and processing facilities.
e Understand farm record keeping.
e Learn biosecurity and hygiene protocols.
Activities during visit:
e Visit semen collection shed and laboratory.
e Observe handling of bulls and equipment.

e Understand semen storage in liquid nitrogen tanks.



PU 1.2: Observation of Semen Collection, Handling, and Farm Records

Semen Collection Process (Recto-vaginal Al in cattle):

1.

2.

5.
6.

Bull is prepared and teaser used (if needed).

Artificial vagina (AV) is used for semen collection.

Semen sample is evaluated under the microscope for motility and quality.
Semen is diluted with extender and packed in straws.

Straws are labeled and stored in liquid nitrogen tanks.

Proper records of bull, semen quality, and number of doses are maintained.

Handling and Hygiene:

Equipment must be sterilized.
Technician should wear gloves and follow strict hygiene.

Storage temperature must be maintained at —196 °C.



Collector ready with AV Collector diverting penis to the AV

[J Summary
o Al allows rapid genetic improvement and disease control.

« Historical advances (like semen freezing) made Al practical worldwide.



o Different insemination techniques are species-specific.

« Practical understanding of semen handling and farm records is crucial for Al technicians.

[J Module 2: Breeds and Types of Livestock

[J Module Objectives
By the end of this module, learners will be able to:
1. Identify major indigenous, exotic, and crossbred cattle and buffalo breeds.
2. Describe physical and production characteristics of common breeds.
3. Understand the importance of breed selection for Al programs.
4. Explain basic reproductive physiology of cattle and buffalo.
5. Describe the estrous (heat) cycle, its phases, and duration.
6. Detect estrus signs accurately for optimal Al timing.
7. ldentify factors affecting reproductive efficiency in livestock.

8. Apply knowledge to enhance breeding success and herd productivity.

[] Breed Classification and Selection
1. Milch and Drought Breeds of Cattle

Definition:
Abreed is a group of animals with similar appearance, characteristics, and genetic makeup, passed on from
one generation to the next.

Classification of Cattle Breeds:
e Milch Breeds (for milk production)
o [ Sahiwal cattle:
= Origin: Punjab (Pakistan)
» Color: Reddish brown

= High milk yield (2,200-2,800 liters per lactation)



= Heat tolerant and disease resistant.
o [1 Red Sindhi cattle:
» Origin: Sindh Province
= Color: Red
= Milkyield: 1,500-2,000 liters.
e Draught Breeds (for work)
o [ Dhanni cattle: Known for pulling carts and ploughing.

o [1 Cholistani cattle: Dual-purpose breed used for both milk and work.

</ Selection criteria: High productivity, adaptability, disease resistance, and good temperament.




2.Buffalo Breeds in Pakistan

Pakistan is home to several important buffalo breeds, mainly used for milk production, draft work, and
crossbreeding programs. Buffaloes are well-adapted to hot climates, humid conditions, and low-quality
fodder, making them integral to Pakistan’s livestock sector.

The major breeds are:

1. Nili-Ravi Buffalo
Origin & Distribution:
e Found mainly in Punjab province along the Ravi and Chenab rivers.
e Alsoreared in central Punjab and some parts of Sindh.
Physical Characteristics:
e Coat: Black, sometimes with white markings on face, legs, or tail tip.
e Body: Large, deep, and compact with well-developed barrel.
e Horns: Curved backward and upward, sometimes forming a crescent shape.

e Head: Broad forehead with alert eyes.



o Dewlap: Well-developed, indicating adaptation to tropical climate.
Production Traits:
e MilkYield: 2,500-3,500 liters per lactation (can reach 4,000 L in elite animals).
o Fat Content: 6-7% average milk fat.
e Age at First Calving: 3-4 years.
e Lactation Length: 300-320 days.
Special Features:
e High milk productivity among indigenous breeds.
o Excellent adaptability to local conditions.
e Used extensively in Al programs for genetic improvement.

Diagram Placeholder: Nili-Ravi buffalo with labeled morphological traits.

2. Kundi Buffalo
Origin & Distribution:
e Indigenous to Dera Ismail Khan and parts of Khyber Pakhtunkhwa (KPK).
e Often called “Dajla breed” locally in some regions.
Physical Characteristics:
e Coat: Black, sometimes brownish patches.
e Body: Medium size, compact, sturdy.
e Horns: Short, thick, and crescent-shaped.
o Head: Small with slightly narrow forehead.
o Dewlap: Moderate.
Production Traits:
o MilkYield: 1,500-2,500 liters per lactation.
« Fat Content: 6-6.5%.

e Age at First Calving: ~4 years.



o Lactation Length: 270-290 days.
Special Features:
e Hardy and well-adapted to extreme heat and low-quality fodder.
e Lower milk yield compared to Nili-Ravi but highly disease-resistant.
o Suited for small-scale farms and crossbreeding programs.

Diagram Placeholder: Kundi buffalo profile with key features labeled.

3. Azakheli Buffalo
Origin & Distribution:
e Native to Peshawar valley in Khyber Pakhtunkhwa.
Physical Characteristics:
e Coat: Black with occasional white spots.
e Body: Medium-sized, strong, slightly elongated.
e Horns: Curved, medium-length.
e Head: Medium forehead, alert expression.
o Dewlap: Slightly developed.
Production Traits:
e MilkYield: 1,200-2,000 liters per lactation.
+ Fat Content: 6-6.5%.
e Age at First Calving: ~4 years.
o Lactation Length: ~280-300 days.
Special Features:
o \Well-adapted to hilly and valley regions.
o Excellent draught potential.

o Noted for good fertility and survival under low-input systems.



4. Kundhi / Dajla Buffalo (Alternative Regional Name)

Some references distinguish Kundhi and Dajla buffaloes as regional types with minor differences in size and
milk production. Both are hardy, heat-tolerant, and low-maintenance breeds.

Key Comparisons Among Pakistani Buffalo Breeds

Breed  Milk Yield (L/lactation) Fat (%) Adaptability Size Special Use

Nili-Ravi 2,500-3,500 (up to 4,000) 6-7  High Large  Dairy/Al programs
Kundi  1,500-2,500 6-6.5 Veryhigh Medium Dairy & small farms
Azakheli 1,200-2,000 6-6.5 Moderate  Medium Draught & dairy

¥
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4.Sheep and Goat Breeds of Pakistan

Sheep and goats are integral to Pakistan’s livestock sector, providing meat, milk, wool, and hides.
Knowledge of breeds is essential for proper selection, breeding, and Al programs (where applicable).

1. Major Sheep Breeds of Pakistan

1.1. Kajli Sheep

e Origin & Distribution: Punjab province, especially Faisalabad and Multan.
e Physical Characteristics:

o Large body, muscular, with long legs

o White coat with black or brown patches on head and legs

o Short horns in males, females usually hornless
e Production Traits:

o Meat yield: 35-50 kg carcass weight

o Wool: Medium, used for local textile production

o Growth rate: Rapid, suited for meat production
e Special Features: Adapted to semi-arid regions, good fertility and mothering ability



1.2. Lohi Sheep
Origin & Distribution: Southern Punjab and Sindh
Physical Characteristics:
o Medium to large body, long legs, drooping ears
o White or cream coat
o Horned in both sexes, spiral-shaped in males
Production Traits:
o Meat yield: 30-45 kg
o Wool: Medium, coarse
o Good milk production for lambs
Special Features: Hardy, heat-tolerant, primarily meat-producing

1.3. Thalli Sheep
Origin & Distribution: Dera Ghazi Khan, southern Punjab
Physical Characteristics:

o Medium-sized, compact body

o White coat, black face and legs

o Small to medium horns in males, females often hornless
Production Traits:

o Meat yield: 25-35 kg

o Wool: Medium gquality

o High fertility, twinning common
Special Features: Adapted to hot, arid climates, low maintenance

1.4. Damani Sheep
Origin & Distribution: Balochistan
Physical Characteristics:
o Medium body size, short legs
o Coat: Brown or black, short and coarse
o Horns: Small, mainly in males
Production Traits:
o Meat yield: 20-30 kg
o Wool: Coarse, used for carpet and blanket production
o Fertility: Moderate
Special Features: Drought-resistant, survives on low-quality fodder

1.5. Other Notable Sheep Breeds

Awassi Sheep: Adapted for milk production; low numbers in Pakistan
Harnai Sheep: Balochistan, meat and wool production

Balochi Sheep: Medium-sized, adapted to arid zones

2. Major Goat Breeds of Pakistan
2.1. Beetal Goat



Origin & Distribution: Punjab and northern Sindh
Physical Characteristics:
o Large body, long legs
o Coat: Black, brown, or mixed
o Horns: Curved backward in both sexes
Production Traits:
o Meat yield: 30-50 kg carcass weight
o Milk production: 1-2 liters/day
o Growth: Fast, ideal for meat production
Special Features: Hardy, popular in commercial meat and milk production

2.2. Kamori Goat
Origin & Distribution: Sindh
Physical Characteristics:
o Medium to large, long ears
o Coat: Dark brown or black, silky
o Horns: Curved backward, males more prominent
Production Traits:
o Meat yield: 25-40 kg
o Milkyield: 1-1.5 liters/day
Special Features: Heat-tolerant, well-adapted to arid zones, often crossed with Beetal

2.3. Teddy Goat
Origin & Distribution: Punjab and Sindh
Physical Characteristics:
o Small to medium body, compact
o Coat: White or cream
o Horns: Small or absent
Production Traits:
o Meat yield: 15-25 kg
o Milk: Low production, mainly for kids
Special Features: Hardy, survives on poor grazing, low maintenance

2.4. Dera Din Panah (DDP) Goat
Origin & Distribution: Southern Punjab
Physical Characteristics:
o Medium body, long legs
o Coat: Black or brown
o Horns: Small, curved backward
Production Traits:
o Meat yield: 20-35 kg
o Milkyield: Moderate, mostly for kids
Special Features: Drought-resistant, adapted to desert regions



2.5. Other Notable Goat Breeds

Buchi Goat: Northern Punjab, dairy and meat use
Bhagnari Goat: Large body, beef production
Pahari Goat: Hilly regions, hardy and low-input

Summary Table: Sheep and Goat Breeds







[J Reproductive Anatomy of Female Livestock
1. Overview of Female Reproductive System
The female reproductive system in livestock consists of external and internal organs, responsible for:
e Producing oocytes (eggs)
e Supporting fertilization and early embryo development
e Maintaining pregnancy
e Giving birth to healthy offspring
Major components:
1. Ovaries

2. Oviducts (Fallopian tubes)

3. Uterus
4. Cervix
5. Vagina

6. Vulva




2. External Genitalia
Vulva
e The external opening of the reproductive tract.

e Functions: Entry point for sperm during natural mating or Al, and passage for fetus during
parturition.

o Characteristics in livestock:
o Cattle & buffalo: Large, fleshy, pink to dark pigmented
o Sheep & goats: Smaller, less fleshy
Practical Note:

e Inspection helps assess estrus status (swelling, redness) and detect infections.

3. Internal Genitalia
3.1 Ovaries
e Pair of small, almond-shaped organs located near the kidneys.
e Functions:
o Produce eggs (ova)
o Secrete hormones: estrogen (estrus) and progesterone (pregnancy)

Cattle & Buffalo: 4-6 cm long, smooth in heifers, slightly lobulated in older cows.
Sheep & Goat: Smaller, 2-3 cm long.

Practical relevance:

e Ovarian palpation (rectal) is used to detect estrus, ovulation, and pregnancy.

3.2 Oviducts / Fallopian Tubes
o Narrow tubes connecting ovary to uterus.
e Functions: Transport ova, site of fertilization.
o Cattle: 15-20 cm long; Sheep/Goat: 5-8 cm long

o Practical relevance: Al technicians must know ovulation timing relative to estrus.



3.3 Uterus
e Muscular organ where fertilized egg implants and pregnancy develops.
e Structure:
o Cattle & Buffalo: Bipartite uterus (two long horns, small body)
o Sheep & Goat: Bicornuate uterus (short body, two horns)

e Functions: Support embryo development, nutrient exchange, fetal growth.

3.4 Cervix

Thick-walled, muscular organ between uterus and vagina.

Functions:

o Barrier to pathogens

o Passageway for sperm during mating/Al

Species differences:
o Cattle & buffalo: 4-5 cm, firm, spiral folds

o Sheep & goat: 2-3 cm, less complex folds

Practical relevance: Landmark for Al; semen is deposited in the uterus or just in front of the cervix.

3.5 Vagina
e Muscular canal connecting cervix to vulva.
e Functions:
o Copulatory organ
o Birth canal

o Practical relevance: Cleanliness critical during Al to prevent infections.

3.6 Supporting Structures



o Broad ligaments: Support uterus, ovaries, and oviducts
o Blood supply: Ovarian and uterine arteries

e Nerves: Coordinate reproductive functions

4. Hormonal Regulation

Hormone  Source Function

Estrogen Ovaries Estrus behavior, reproductive tract development
Progesterone Corpus luteum Maintains pregnancy

LH & FSH Pituitary gland Ovulation, follicle development

Practical Note: Understanding hormonal cycles helps schedule Al accurately.

5. Species Comparisons

Structure Cattle Buffalo Sheep Goat
Ovary Size 4-6 cm 4-5cm 2-3cm 2-3cm
Uterus Type Bipartite Bipartite Bicornuate Bicornuate
Cervix Firm, 4-5 cm, spiral folds Firm, 4-5 cm, spiral folds Short, less folds Short, less folds
Estrous Cycle Length 21 days 21-24 days 17 days 21 days

UteLrus Cervix Vagina Vulva

Blind pouch

1

J
Bladder
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Oviduct
horns
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LU2.2.2: Puberty, Breeding Season, and Mating Methods

1. Introduction / Narration

Puberty, breeding season, and mating methods are key determinants of reproductive efficiency in livestock.
Understanding these concepts is crucial for artificial insemination, herd management, and genetic

improvement programs.
e  Puberty marks the onset of sexual maturity when an animal becomes capable of reproduction.
e The breeding season is the period when animals exhibit estrus and are most fertile.

e Mating methods—natural service or artificial insemination—are used to achieve successful
conception.

Proper knowledge ensures timely insemination, better conception rates, and improved herd productivity.




2. Learning Outcomes
After completing this LU, the learner will be able to:
1. Define puberty in female livestock.
2. ldentify signs of sexual maturity in cattle, buffalo, sheep, and goats.
3. Explain the average age at puberty for different livestock species.
4. Describe the physiological changes occurring at puberty.
5. Define breeding season and its importance.
6. Distinguish between seasonal and non-seasonal breeders.
7. ldentify factors affecting the onset of puberty and breeding season.
8. Describe natural mating methods and their advantages.
9. Describe artificial insemination methods and techniques.
10. Compare natural service with Al in terms of efficiency and genetic improvement.

11. Explain management practices to synchronize breeding and estrus.

3. Detailed Explanation
3.1 Puberty in Livestock
Definition:

o Puberty is the stage when the reproductive organs become functional and the animal can produce
fertile gametes.

Age at Puberty (Approximate):

Species Age at Puberty Remarks

Cattle 10-15 months Earlier in exotic breeds

Buffalo 18-24 months Later than cattle

Sheep 6-9 months  Season-dependent

Goat 6-8 months  Early-maturing breeds may reach 5-6 months

Signs of Puberty:



e Vulva swelling and mucous discharge
e Mounting behavior or being mounted (in females)
e First estrus or heat cycle observation
Factors Influencing Puberty:
e Genetics / breed type
¢ Nutrition and body condition
e Health status and disease management
e Environmental conditions (temperature, photoperiod)

Diagram Suggestion: “Ovarian development and onset of estrus at puberty”

3.2 Breeding Season
Definition:

e The breeding season is the period when females are sexually active and fertile.
Classification:

1. Seasonal Breeders: Sheep, goats, some buffalo breeds

2. Non-Seasonal Breeders: Most cattle breeds

Estrous Cycle Overview:

Species Estrous Cycle Length Estrus Duration Ovulation Time

Cattle 21 days 12-24 hours  12-18 hours after estrus
Buffalo 21 days 24-36 hours  12-24 hours after estrus
Sheep 17 days 24-36 hours  End of estrus
Goat 21 days 24-48 hours  End of estrus

Factors Affecting Breeding Season:
e Nutrition and body condition
o Photoperiod and environmental temperature

e Disease and stress



e Hormonal status

Diagram Suggestion: “Estrous cycle phases with hormonal changes”

3.3 Mating Methods
1. Natural Mating (Natural Service)
e Maleis introduced to female during estrus.
o Advantages: Simple, low skill required, high conception rate if managed properly.
o Disadvantages: Disease transmission, limited genetic improvement, male maintenance cost.
2. Artificial Insemination (Al)
e Semen from selected male is collected, stored, and deposited in female reproductive tract artificially.
e Advantages:
o Wider genetic improvement
o Reduced risk of venereal diseases
o Lower cost for maintaining bulls
e Limitations:
o Requires skilled technicians
o Proper estrus detection critical
3. Estrus Synchronization
e Hormonal treatment to induce estrus in a group of females simultaneously.

o Allows planned Al programs, improves herd fertility, and enables better resource planning.



Figure 3: Tail Chalk Application and Rubbing Off
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Description

Identification and characteristics of cattle breeds
Key features and productivity of buffalo breeds
Identification of common small ruminant breeds

Structure and function of reproductive organs



LU No. Title Description

LU2.5 Puberty, Breeding Season and Mating Methods Reproductive management practices

[J Practical Units (PUs)

P . - .

NLOJ Activity Description Location

PU2.1 Reproductive Organ Dissection/model demonstration of Livestock Breeding
"~ Demonstration reproductive tract Farm/ Lab

Hands-on identification of cattle, buffalo,

PU2.2 Breed Identification sheep, and goat breeds

Breeding Farm

< Students should sketch reproductive parts and record breed characteristics during farm visits.

[J Trainer Notes
e Use live animals or anatomical models to demonstrate breed characteristics and reproductive organs.
e Arrange field visits to farms with multiple species to show variation.
o Emphasize breed selection criteria (production, adaptability, resistance).
e Encourage learners to take notes, photos, and make sketches during practicals.

e Use charts, posters, and multimedia for clear understanding.

/Assessment Criteria

Criteria Excellent Good Satisfactory Needs Improvement
Breed Identification O

Understanding of Reproductive Anatomy [

Participation in Practical Work 0

Report Writing 0



Module 3: Functional Anatomy of Female Reproductive Tract o

Module Objectives
By the end of this module, learners will be able to:
1. ldentify and describe the external and internal genitalia of female livestock.

2. Explain the structure and function of ovaries, oviducts, uterus, cervix, vagina, and vulva.

w

Compare reproductive anatomy across cattle, buffalo, sheep, and goats.
4. Understand the hormonal regulation of reproductive organs.
5. Recognize the significance of anatomy in artificial insemination.

6. Perform rectal palpation and other practical assessments safely.

~

Describe supporting structures such as broad ligaments, blood supply, and nerves.

8. Relate anatomical knowledge to estrus detection, mating, and pregnancy diagnosis.

Topics Covered
o External genitalia: Vulva and vestibule

Ovaries: Structure, function, and species differences

Oviducts: Function and relation to fertilization

Uterus: Types, structure, and role in pregnancy

Cervix: Structure, function, and practical importance in Al

Vagina: Structure and role as copulatory and birth canal

Supporting structures: Ligaments, blood supply, and nerves

Hormonal regulation of reproductive function

Learning Units (LUs)

LU3.1: External Genitalia and Vulva



o Introduction / Narration: Overview of vulva and vestibule as entry point for sperm and birth

canal.

e Learning Outcomes (10+):

1.

2.

9.

Identify the vulva and vestibule in different species.

Explain its role in estrus detection.

Describe vulva morphology in cattle, buffalo, sheep, and goats.
Recognize signs of heat via vulva changes.

Explain anatomical relevance for Al placement.

Identify abnormalities in vulva morphology.

Explain relationship between vulva and reproductive tract infection risk.
Describe protective mechanisms of vestibule.

Demonstrate observation techniques for estrus detection.

10. Relate vulva anatomy to parturition process.

o Detailed Explanation (~4 pages): Include photos and diagrams of vulva in each species,
descriptions of structural differences, practical examples for Al, and common disorders.

LU3.2: Ovaries and Oviducts

e Introduction: Function as gamete producers and site of fertilization.

e Learning Outcomes

1.

2.

Identify ovaries and oviducts in different species.

Explain follicle development and ovulation.

Describe hormone secretion and function.

Understand oviduct anatomy and role in gamete transport.

Identify differences between cattle, buffalo, sheep, and goat ovaries.
Explain corpus luteum formation and regression.

Recognize anatomical landmarks for rectal palpation.



8. Relate ovarian anatomy to Al timing.
9. Understand clinical implications (e.g., ovarian cysts).
10. Hlustrate oviduct path from infundibulum to uterine horn.

o Detailed Explanation (~4 pages): Include diagrams of ovary with follicles, corpus luteum,
oviduct structure, and hormonal regulation charts.

LU3.3: Uterus

e Introduction: Muscular organ supporting embryo and fetus.

e Learning Outcomes (10+):
1. Identify uterine body and horns.
2. Compare uterus types across species (bipartite vs bicornuate).
3. Explain uterine layers: endometrium, myometrium, perimetrium.
4. Describe uterine function in implantation and pregnancy.
5. Recognize anatomical landmarks for Al catheter placement.
6. Explain blood supply to the uterus.
7. Relate uterine health to fertility.
8. Demonstrate palpation techniques.
9. Identify common uterine disorders (endometritis, pyometra).
10. Discuss clinical significance for Al and embryo transfer.

o Detailed Explanation (~4 pages): Include uterine diagrams, cross-sectional views, and
practical examples of Al catheter placement.

LU3.4: Cervix
« Introduction: Barrier and conduit between uterus and vagina.
e Learning Outcomes (10+):

1. Describe cervical anatomy in different species.



2. Explain function as barrier to pathogens.

3. Recognize cervical folds and their relevance in Al.

4. Demonstrate proper semen deposition techniques.

5. Explain changes in cervical mucus during estrus.

6. ldentify abnormalities affecting fertility.

7. Compare cervical length and structure among cattle, buffalo, sheep, and goats.
8. Discuss clinical relevance for parturition.

9. Explain cervical response to hormones.

10. Relate anatomy to estrus synchronization programs.

o Detailed Explanation (~4 pages): Include cervical cross-sections, Al catheter placement
diagrams, and practical tips.

LU3.5: Vagina and Supporting Structures
« Introduction: Connects cervix to vulva, acts as copulatory and birth canal.

e Learning Outcomes

=

Identify vagina and its anatomical features.

2. Explain its role during copulation and parturition.

3. Describe vestibule-vagina junction.

4. Discuss supporting structures like broad ligaments.

5. Explain blood supply and innervation.

6. Identify potential sites for infection.

7. Demonstrate rectal and vaginal examination techniques.

8. Relate anatomical knowledge to Al and pregnancy diagnosis.
9. Recognize vaginal disorders affecting reproduction.

10. Understand practical hygiene measures during Al.



o Detailed Explanation (~4 pages): Include labeled diagrams of vagina, vestibule, broad

ligaments, and associated blood vessels and nerves.

Trainer Notes
e Instructional Aids:

o Anatomical models and charts of reproductive tract

o Real or preserved specimens (cow, buffalo, sheep, goat)

o Al equipment for demonstration
o Hormonal cycle charts
e Teaching Approach:
o Lecture + discussion for theoretical understanding
o Demonstration using models or live animals
o Group activities for identification of organs
o Case study: reproductive disorders
e Time Allocation:
o Theory: 4-5 hours
o Practical: 3-4 hours
o Safety Precautions:
o Use gloves and disinfectants
o Handle animals gently to avoid stress or injury

o Maintain clean Al and examination instruments

Assessment Criteria
Component Indicators

Knowledge Identification and understanding of reproductive organs

Method Weightage

Written/oral test 40%



Component Indicators Method Weightage
Skills Practical identification and palpation, Al-related procedures Practical test ~ 40%

Attitude  Hygiene, animal handling, teamwork Observation 20%

Practical Portion (Step-by-Step)
Section Description

Practical Unit . e . .
Title PU3.1: Observation and Identification of Female Reproductive Tract
Obijective Learn to identify external and internal genitalia and understand their functions.

Materials and . . . -
Models, charts, preserved specimens, live animals, gloves, disinfectants.

Methods
1. Observe external genitalia and note species differences. 2. Examine

Procedure preserved/internal reproductive tract models. 3. Identify ovaries, oviducts, uterus,
cervix, vagina, vulva. 4. Demonstrate rectal palpation technique on models or live
animals (supervised). 5. Correlate anatomy with Al procedures and estrus detection.

Results / Learners identify organs correctly and understand their function in reproduction and

Observations Al

Understanding reproductive anatomy is fundamental for Al, estrus detection, and

Conclusion .
fertility management.

Safety Note  Use PPE, handle animals carefully, disinfect instruments.

PU 3.2: Pregnancy Diagnosis Demonstration
o Perform rectal palpation or USG on live animals or models.

e Recognize fetal development stages and confirm pregnancy.



‘lh!‘

- &Ial‘

O Summary

o Knowledge of female reproductive anatomy is essential for Al, breeding, and herd fertility
management.

o Practical skills in organ identification and pregnancy diagnosis improve reproductive
efficiency and productivity.

Module 4: Functional Anatomy of Male Reproductive
System & Reproductive Hormones [




Module Objectives
By the end of this module, learners will be able to:
Identify and describe the male reproductive organs in cattle, buffalo, sheep, and goats.

Explain the structure and function of testes, epididymis, vas deferens, penis, and accessory
glands.

Describe hormonal regulation of male reproduction in bulls and cows.
Explain spermatogenesis, semen production, and transport.

Recognize common genital diseases and causes of abortion in livestock.
Relate male reproductive anatomy to artificial insemination procedures.
Perform practical observation of male reproductive organs safely.

. Apply knowledge of male reproductive hormones in breeding management and fertility
improvement.

Learning Units (LUs)
LUA4.1: Functional Anatomy of Male Reproductive System

Introduction / Narration: Overview of external and internal genitalia, importance for semen
production and Al.

Learning Outcomes
1. Ildentify testes, epididymis, vas deferens, penis, and accessory glands.
2. Explain sperm production and maturation.
3. Describe thermoregulation of testes.
4. Compare male reproductive anatomy across species.
5. Relate anatomy to semen collection techniques.
6. Recognize abnormalities affecting fertility.
7. Demonstrate identification on models or live animals.
8. Explain the role of accessory glands in semen composition.

9. Understand anatomical landmarks for Al semen collection.



10. Discuss practical relevance to breeding programs.

Detailed Explanation

Include labeled diagrams of testes, epididymis, vas deferens, penis, accessory glands; sperm

production process; practical relevance to Al; thermoregulation; and species differences.

LUA4.2: Hormones of Reproduction in Cows

Introduction / Narration:

Hormones regulate estrus, ovulation, and fertility.

1.

8.

9.

Learning Outcomes

Identify key reproductive hormones: GnRH, LH, FSH, Estrogen, Progesterone,
Prolactin.

Explain source and function of each hormone.

Describe hormone regulation during estrous cycle.

Recognize signs of hormonal imbalance.

Relate hormone function to conception success.

Explain practical application in Al timing.

Identify hormone monitoring techniques.

Discuss effects of nutrition and environment on hormone levels.

Compare hormonal profiles in cows vs buffalo.

10. Understand role in estrus synchronization.

o Detailed Explanation

e Include hormonal pathways, estrous cycle charts, effects on fertility, and clinical relevance.

LUA4.3: Hormones of Reproduction in Bulls

Introduction / Narration:

Hormones regulate libido, spermatogenesis, and semen quality.



e Learning Outcomes

1.

2.

9.

Identify male reproductive hormones: Testosterone, LH, FSH, GnRH.
Describe source and target organs.

Explain hormonal influence on sperm production and quality.

Relate hormone levels to breeding efficiency.

Recognize effects of stress or nutrition on hormone function.
Understand role of hormones in semen collection.

Discuss hormonal disorders affecting fertility.

Explain practical relevance for Al programs.

Compare hormonal regulation in bulls vs cows.

10. Hlustrate feedback mechanisms controlling hormones.

o Detailed Explanation

e Include hormone regulation diagrams, effects on spermatogenesis, libido, semen quality, and
Al outcomes.

LU4.4: Abortion and Genital Diseases

e Introduction / Narration:

o Reproductive diseases in both sexes affect fertility, conception, and Al success.

e Learning Outcomes

1.

2.

Identify common genital diseases in cows, buffalo, sheep, and goats.
Explain causes of abortion (infectious and non-infectious).
Recognize clinical signs of reproductive disorders.

Understand transmission of venereal diseases.

Relate disease management to Al efficiency.

Demonstrate basic examination for reproductive health.



7. Discuss biosecurity and hygiene measures.

8. ldentify preventive and control measures.

9. Explain impact on herd fertility and productivity.

10. Relate disease knowledge to breeding program planning.
o Detailed Explanation

e Include images of genital diseases, reproductive disorders, abortion causes, prevention
strategies, and case study examples.

Practical Units (PUs)
PU Title & Description

Practical demonstration of male reproductive organs at
breeding farm: Observe testes, epididymis, vas deferens, penis,
and accessory glands; identify structures on models or live
animals; demonstrate semen collection techniques.

PU4.1

Optional additional practicals:
e PU4.2: Hormone charting and estrus synchronization discussion

e PUA4.3: Case study on abortion and genital disease management

Trainer Notes
« Instructional Aids:
o Anatomical models of male reproductive organs
o Preserved specimens for observation
o Al equipment for semen collection demonstration
o Hormone charts and estrous cycle diagrams
o Case study handouts for genital diseases

e Teaching Approach:



o

Lecture with diagrams for theoretical concepts
Demonstration on models and live animals
Group discussion and case studies on reproductive diseases

Practical demonstration of semen collection and hormone monitoring

e« Time Allocation:

o

o

Theory: 4-5 hours

Practical: 3—4 hours

o Safety Precautions:

o

o

o

Use PPE, restrain animals properly
Disinfect equipment after use

Follow biosafety protocols to prevent zoonotic infections

Assessment Criteria

Compon Indicators Method Weight
ent age

Understand
ing male
reproductiv )
P Written/o
e anatomy, 40%
ral test
hormones,
and
diseases

Knowle
dge

Practical

identificati

on, semen Practical
collection, test
hormone

observation

Skills 40%

Attitude 20%

Hygiene, Observat



Compon Indicators Method Weight
ent age
animal ion
handling,
teamwork

If you want, | can next prepare fully illustrated labeled diagrams of the male
reproductive system along with hormonal pathways, sperm transport, and disease
markers, ready for your training manual and practical sessions.

1. External Male Reproductive Organs

Pelvic Genitalia of the Bull

of
i Seminal Vesicles Booy ot

Reproductive
Organs of the

Organ Description Function

Protects and regulates
testicular temperature
(keeps them cooler than

Scrotum A pouch of skin
containing the



Organ

Testes
(Testicles)

Epididymis

Penis

Prepuce
(Sheath)

1 Practical Tip:

Description

testes

Two oval-
shaped glands
suspended in the
scrotum

A long coiled
tube attached to
the surface of
each testis

Musculo-
vascular organ

Fold of skin
covering the
penis

Function

body temperature for
proper sperm
production).

Produce sperm and
secrete the male
hormone testosterone.

Responsible for sperm
maturation, storage, and
transport.

Ejaculates semen into
the female reproductive
tract during mating.

Protects the penis when
not erect.

Gently palpate the scrotum to feel the testes and epididymis. Epididymis is usually
located along the posterior border of each testis and can be distinguished as a firm,

cord-like structure.

2. Internal Male Reproductive Organs



Prostate gland
Cowper’s gland

Seminal vesicle

Ampulla
Urinary bladder

Vas deferens

Spermatic blood
vessels and nerves
Penis
 Eepr————
————t—_"" Glans
penis
Spermatic cord
Head of
epididymus Sheath
Testicle

Retractor muscies

Scrotum
Tail of epididymus

Seminal vesicle
Prostate
hra
ourethral gland

Bladder

Vas deferens

Inguinal ring

Organ Location Function
Vas Deferens Extends from

- . Transports sperm
(Ductus epididymis to during eiaculation
Deferens) urethra g '
AcCessor Near the neck of Secrete seminal
Glands y the bladder and plasma to nourish

pelvic cavity and transport sperm.

Main Accessory Glands in Bull:
Seminal Vesicles: Produce most of the fluid in semen (rich in fructose for energy).

Prostate Gland: Adds fluid to help activate sperm.



Bulbourethral Glands (Cowper’s Glands): Secrete mucus for lubrication.

Urethra:
A common passage for urine and semen, extending through the penis.

3. Epididymis and Testes — Observation

Prostate gland
Cowper’s gland

y | cfferent ducts Seminal vesicle

ductus head of epididymis

Ampulla
Urinary bladder

Vas deferens

Spermatic blood

L vessels and nerves

- flexure
iR, [ albunigea
interstitial =~ Glans
Retractor muscles penis

of
epididymus  Sheath
Testicle

tail of
epididymis
Scrotum

Tail of epididymus

Deferent duct Intertubular space

Mediastinum

Epididymis duct (body)
Rete testis

Seminiferous
tubules.

septum

Epididymis duct (tail).

Part of . .
Epididymis Position Function

Upper pole of Receives immature
Head (Caput) the testis sperm from testis.

Body
(Corpus)

Runs along the
side of testis

Sperm maturation.



Part of

. . Position Function
Epididymis ositio unctio
] Lower end of Stores mature sperm
Tail (Cauda) . \ature sp
testis before ejaculation.

1 Note: The tail of the epididymis is usually more prominent and can be palpated
easily during physical examination of breeding bulls.

Module 5: Detailed Explanation (Expanded 8 Pages)

LUS.1: Different Al Techniques

Module Objectives

By the end of this module, learners will be able to:

Explain different Al techniques, with emphasis on the recto-vaginal method.
Perform semen collection from bulls safely and efficiently.

Evaluate semen quality based on motility, viability, and appearance.
Prepare and use semen extenders for storage and transport.
Demonstrate correct thawing and handling of frozen semen.
Perform Al using proper hygiene and safety measures.

Understand timing of Al in relation to estrus for optimal conception.

Record and maintain accurate insemination records for breeding management.

Required Materials

Al gun with disposable sheath

Thawed semen straw (0.25 or 0.5 ml)
Sterile gloves (long rectal sleeve and short)
Lubricant (non-spermicidal)

Paper towels or tissue



o Disinfectant (for cleaning vulva)

o Record-keeping sheet

Step-by-Step Procedure
1. Restrain the Animal
o Secure the cow or buffalo in a breeding chute or crush.
o Ensure calm handling to reduce stress.
2. Prepare the Al Equipment
o Load the thawed semen straw into the Al gun and cover with a sterile sheath.
o Cut the sealed end of the straw using a clean cutter.
o Keep the gun warm (close to body temperature).
3. Clean the Vulva
o Wash the perineal region with clean water.
o Wipe with a disinfectant and dry with tissue.
4. Insert the Arm Rectally
o Wear a long rectal glove and apply lubricant.
o Gently insert the gloved hand into the rectum.
o Remove any fecal material to get a clear feel of the reproductive tract.
5. Guide the Al Gun Vaginally
o Insert the Al gun gently through the vulva into the vagina.
o Use the rectal hand to locate and stabilize the cervix.
6. Pass the Cervix
o Guide the Al gun through the cervical rings using the fingers of the rectal hand.
o Ensure the tip reaches the uterine body (just beyond the cervix).

7. Deposit the Semen



o Slowly depress the plunger to release the semen into the uterine body.

o Make sure the semen is deposited gently to avoid backflow.

8. Withdraw the Equipment

o Carefully withdraw the Al gun and remove the rectal hand.

o Dispose of used materials hygienically.

9. Post-Insemination Care

o Record the date, animal ID, and semen details.

o Keep the animal calm and avoid stress or transport for at least 30 minutes.

Advantages of Recto-Vaginal Method

Accurate semen placement.
High conception rates.
Minimal discomfort to the animal when performed correctly.

Allows detection of abnormalities in the cervix or uterus.

Precautions

Maintain strict hygiene to prevent infection.
Handle the reproductive tract gently to avoid injury.
Use semen within 15 minutes of thawing.

Ensure correct insemination timing (mid-estrus for best results).
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e The recto-vaginal method is the most commonly used technique for performing artificial
insemination (Al) in cattle and buffaloes. It allows precise placement of semen in the
reproductive tract to increase conception rates.

1. LUS5.2: Semen Collection
o AV method, electroejaculation
Obijectives
e To collect semen hygienically and safely from a bull.
« To obtain high-quality semen for processing and artificial insemination.

e To ensure the safety of both the animal and the handler.

Required Materials
« Artificial vagina (AV) set
e Lubricant (non-spermicidal)
e Thermometer and warm water
« Sterile collection tube
o Protective clothing (gloves, boots, apron)

e Dummy animal or teaser cow in heat



o Paper towels and disinfectant

e Thermos or water bath for temperature maintenance

Step-by-Step Procedure
1. Preparation of Artificial Vagina (AV)
o Fill the AV jacket with warm water (42—45 °C).
o Check internal temperature (should be 4042 °C).
o Lubricate the inner liner lightly with non-spermicidal lubricant.
o Attach a sterile collection tube at the end of the AV.
2. Selection and Preparation of the Bull
o Choose a healthy, trained bull.
o Bring the bull to the collection area calmly.
o Clean the preputial area with a disinfectant solution and wipe dry.
3. Preparation of the Dummy or Teaser
o Use ateaser cow in estrus or a dummy mount.
o Ensure the teaser is restrained safely.
4. Mounting
o Allow the bull to approach and mount the teaser or dummy.
o The handler must stand safely to the side—not in front of the bull.
5. Collection of Semen
o As the bull mounts, gently divert the penis into the lubricated AV.
o The bull ejaculates naturally into the AV.
o Carefully remove the AV after ejaculation.
6. Handling the Semen

o Immediately cover the collection tube to avoid temperature shock.



o Place it in a water bath or thermos at 37 °C.

o Avoid direct contact with sunlight or cold surfaces.
7. Post-Collection

o Clean and disinfect the AV after each use.

o Allow the bull to rest after collection.

o Label the semen sample with bull 1D, date, and time.

Advantages of the AV Method
e Provides high-quality semen with good motility.
e Closely simulates natural mating.
e Less stressful for trained bulls.

« Safe for both the bull and handlers if done properly.

Precautions
« Maintain hygiene throughout the procedure.
e Ensure proper AV temperature to stimulate ejaculation.
o Always handle the bull with experienced personnel.
e Avoid sudden movements to prevent accidents.

2. Semen Collection from Bulls



Collection Vial

Director Cone
Rubber Cylinder

Insulation Bag

Semen collection is a crucial step in artificial insemination programs. High-quality semen ensures
good fertility rates and successful breeding. The artificial vagina (AV) method is the most
commonly used and effective technique for semen collection in bulls.

LUS5.3: Semen Evaluation



o Moatility, viability, appearance, concentration

Once semen is collected, it must be evaluated for:

Parameter Importance
Motility Percentage of moving sperm; indicates fertility.
Viability Percentage of live sperm.

Appearance Color, consistency, and odor (normal: milky, slightly viscous).
Concentration Number of sperm per ml.

Tools Used:
o Microscope for motility and morphology.
e Hemocytometer for sperm count.
o Vital stains to assess live/dead sperm.
Diagram: Semen Evaluation

[Semen sample] --> Microscope --> Assess motility & morphology

LU5.4: Extenders and Extension of Semen
o Egg yolk, milk, soy protein; storage protocols

Extenders: Liquids added to semen to increase volume and preserve sperm.
Functions:

e Provide nutrients for sperm.

e Protect sperm from cold shock.

« Increase shelf-life of semen.
Types of Extenders:

1. Egg yolk-based (most common)

2. Milk-based

3. Soy protein-based (modern alternative)



Semen Extension:

e Semen is diluted with extender (1:5 to 1:10) depending on sperm concentration.

o Stored at 4°C short-term or -196°C in liquid nitrogen for long-term.

5. Thawing and Insemination Procedures
Thawing Frozen Semen:
1. Remove semen straw from liquid nitrogen.
2. Thaw in water bath at 37-38°C for 3045 seconds.
3. Dryand load into Al gun.
4. Perform insemination using recto-vaginal method.
Diagram: Thawing & Al Gun Loading

1 Step 1: Thawing the Semen Straw
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Procedure:

1. Remove straw from the liquid nitrogen tank using forceps.

N

Immediately immerse the straw in warm water at 35-37 °C for 30—40 seconds.
3. Dry the straw with a clean paper towel to prevent water contamination.
4. Keep the straw warm (close to body temperature) and inseminate within 15 minutes.

</ Important: Avoid repeated freezing and thawing.

Practical Units (PUs)
1. PUS5.1: Al Gun Handling
o Practice insertion on slaughtered reproductive tracts.

o Then practice on live animals under supervision.
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2. PU5.2: Semen Handling
o Thaw frozen semen.
o Load Al gun.

o Perform insemination following hygiene and proper timing.

7 Summary:

Artificial Insemination in cattle and buffalo involves proper semen collection, evaluation,
preservation, and precise deposition into the uterus using the recto-vaginal method. Practice on dead
tracts first is crucial before working with live animals.

| can also draw full-color labeled diagrams showing:



1. Recto-vaginal Al technique in cattle.
2. Semen collection via AV.
3. Semen evaluation steps.

4. Semen handling, thawing, and Al gun use.

"1 Module 6: Common Reproductive Diseases Affecting Male and Female Animals
Module Objectives

o <Zldentify common reproductive diseases in livestock.

e [ Learn their causes, symptoms, and control measures.

e [1 Understand preventive reproductive health management.

1 LUG6.1: Reproductive Diseases in Females
1 Metritis

Definition:
Inflammation or infection of the uterus, usually after calving. Common in cows and
buffaloes.

Causes:
e Retained placenta
e Poor hygiene during calving or Al
o Dystocia (difficult birth)
o Uterine injuries
Symptoms:
e Foul-smelling vaginal discharge
e Fever, dullness, loss of appetite
o Delayed return to heat

e Reduced fertility



Treatment:

o Broad-spectrum antibiotics

o Uterine flushing with antiseptics

e Hormonal therapy to stimulate uterine contraction
Prevention:

« Maintain proper hygiene during calving

o Timely removal of retained placenta

o Postpartum monitoring

2. Endometritis



Definition:
Inflammation of the inner lining of the uterus (endometrium).

Causes:
e Postpartum infection
e Unhygienic Al practices
e Retained placenta
Symptoms:
e Mucopurulent (cloudy) vaginal discharge
o lrregular estrus cycle
o Failure to conceive
Treatment:
« Intrauterine antibiotics
e Hormonal therapy (e.g., prostaglandins)
Prevention:
e Good Al hygiene
e Post-calving care

e Regular reproductive checkups



3. Cystic ovarian disease

Definition:
Presence of fluid-filled cysts on the ovaries, causing hormonal imbalance.

Causes:



e Stress

e Improper nutrition

o Hormonal disturbances

o Postpartum complications
Symptoms:

e lrregular or no heat signs

o Prolonged estrus

e Infertility
Treatment:

o Hormonal therapy (GnRH, prostaglandins)

e Manual rupture (by trained vet)
Prevention:

« Balanced diet

e Reduce stress

« Proper postpartum management

1 LU6.2: Prolapse of Vagina and Uterus

1. Vaginal prolapse



Definition:
Partial or complete protrusion of the vagina through the vulva, often before calving.

Causes:
o Late pregnancy (increased abdominal pressure)
e Over-conditioning (obesity)
o Genetic predisposition
« Poor flooring or management
Symptoms:
e Visible pink mass protruding from vulva
« Difficulty in lying or standing
e Restlessness
Treatment:
o Replacement of prolapsed tissue by vet
e Suturing (Buhner’s stitch)
e Anti-inflammatory treatment
Prevention:
e Proper body condition management
e Avoid slippery floors

o Close observation in late pregnancy



2. Uterine prolapse

Definition:
Eversion of the uterus through the vulva after calving. It is a veterinary emergency.

Causes:
e Prolonged or difficult calving
e Hypocalcemia
o Excessive traction on the calf
« Poor uterine tone
Symptoms:
o Large red mass protruding from vulva
e Bleeding, shock
e Cow weak or lying down
Treatment:

e Immediate veterinary care



o Cleaning and gentle replacement of uterus
e Administration of calcium and oxytocin
e Suturing and antibiotics
Prevention:
« Proper calving assistance
o Balanced nutrition with minerals (especially calcium)

o Early intervention in dystocia

1 LU6.3: Reproductive Diseases in Males
1. Orchitis

Definition:
Inflammation of one or both testicles.

Causes:
e Trauma
e Bacterial infections (e.g., Brucellosis)
e Poor hygiene

Symptoms:

o Swelling and pain in testicles



o Fever, lameness

e Reduced libido and semen quality
Treatment:

e Antibiotics and anti-inflammatory drugs

e Cold compression

e Rest and isolation
Prevention:

o Proper handling of breeding bulls

e Vaccination against Brucellosis

e Routine genital examination

2. Epididymitis

Definition:
Inflammation of the epididymis (tube behind the testicles).

Causes:



o Infections (e.g., brucella organisms)

e Trauma

« Blockage in sperm ducts
Symptoms:

e Swollen, hard epididymis

o Pain and lameness

o Infertility
Treatment:

e Antibiotic therapy

o Surgical castration (in severe cases)
Prevention:

o Biosecurity measures

e Testing bulls before breeding

» Hygienic semen collection

3. Poor Semen Quality
Causes:
e High temperature and humidity

o Infections



o Nutritional deficiency

e Genetic factors

e Stress
Symptoms:

e Low conception rates

e Low sperm motility and concentration
Control Measures:

Regular semen evaluation

Proper bull nutrition and housing

Disease control

Avoid inbreeding

1 Prevention and Control Strategies (General)
« Maintain strict hygiene during Al, calving, and breeding.
e Ensure balanced nutrition with minerals and vitamins.
e Regular reproductive examinations.
e Vaccination programs (e.g., against Brucellosis).
e Timely treatment of reproductive problems.

e Good record keeping and culling of chronically affected animals.




1 PUG6.1: Practical Unit — Observation at Dairy Farm & SPU

Objectives:

o Observe real cases of reproductive diseases.

e Learn diagnosis and management practices.

e Understand Al hygiene and semen evaluation.

Activities:

o Identify female animals with metritis, endometritis, prolapse, etc.

e Observe bulls for orchitis, epididymitis.

o Watch practical treatment procedures.

e Learn the use of diagnostic tools (speculum, thermometer, Al gun).

e Record findings and report.

</ Summary Table
. Affected
Disease .
Animal
Metritis Female
Endometritis Female
Cystic Ovary Female

Vaginal Prolapse Female

Uterine Prolapse Female

Orchitis Male

Epididymitis Male

Symptoms

Foul discharge, fever

Cloudy discharge,
infertility

Irregular estrus

Pink mass protrusion

Large red mass

Swollen testis

Hard swelling in
epididymis

Treatment

Antibiotics, flushing

Intrauterine
antibiotics

Hormonal therapy

Manual replacement,
suture

Emergency
replacement

Antibiotics, rest

Prevention

Hygiene at calving

Hygienic Al

Balanced nutrition

Body condition
management

Calving care

Vaccination, hygiene

Antibiotics, castration Biosecurity



Affected

Disease . Symptoms Treatment Prevention
Animal
Poor Semen . Management, Good housing and
. Male Low conception rates . :
Quality nutrition evaluation

1 Module 7: Entrepreneurship in Artificial Insemination (Al)
Module Objectives

e [1 Understand Al as a profitable agribusiness.
e [1 Learn required equipment and farm infrastructure for Al services.

e [ Explore marketing strategies and service delivery opportunities for livestock farmers.

1 LU7.1: Scope of Al Entrepreneurship

1. What is Al?
Artificial Insemination is a reproductive biotechnology in which semen is collected from a bull,
processed, and then deposited into the female’s reproductive tract at the right time of estrus.

2. Why Al is a Profitable Business:

o Eliminates the need to keep breeding bulls on every farm.

o Enables farmers to use semen from genetically superior bulls.

e Reduces breeding costs and increases herd productivity.

e Allows Al technicians to serve multiple farms, creating income streams.
3. Scope of Al Entrepreneurship in Livestock Sector:

e Rural and peri-urban dairy farms

e Government and private breeding centers

o Cooperative breeding programs

e Al service franchises and mobile Al units

4. Benefits to Farmers and Entrepreneurs:



o Improved breeding efficiency
o Better calf quality (milk yield, growth, fertility)
o Lower disease transmission risk

o Sustainable livestock production

71 LU7.2: Required Equipment and Infrastructure

To start an Al business, technicians need basic but essential equipment:

Equipment Name Use

Al Gun To insert semen straw into reproductive tract.
Semen Straws Contain frozen semen from selected bulls.
Liquid Nitrogen Tank For storing frozen semen straws safely.

Thawing Unit / Thermos Flask To thaw semen at 35-37 °C before insemination.
Sheaths and Gloves For hygiene and safe insemination.

Speculum / Lubricant To ease insemination and examination.

Record Register / Mobile App To maintain breeding and service records.
Semen Straw Cutter To cut the sealed end of semen straw.

Al Training Kit / Box To keep tools organized and clean.

Infrastructure Needs:
e Clean working area or mobile unit
e Access to liquid nitrogen (refilling point)
e Cool storage area for equipment

o Basic livestock handling facilities (crush, ropes, halter)



1 LU7.3: Costing and Pricing of Al Services

Initial Investment (Example):

Iltem Approx. Cost (PKR)
Al Kit + Tools 40,000 - 70,000
Liquid Nitrogen Tank 80,000 — 150,000
Training / Certification 10,000 — 30,000

Semen Straw (per dose) 200 - 600
Misc. (transport, gloves, etc.) 5,000 — 15,000
Service Pricing:
e Per Al Service: Rs. 500-1,000 (varies by area and breed)
« Additional income: Heat detection, pregnancy diagnosis, calf registration.
Revenue Streams:
e Al service charges

e Semen straw sales



o Pregnancy testing
« Breeding consultation

Profit Example (Monthly):
No. of Services Charge per Service Total Revenue Est. Expenses Profit
150 Rs. 700 Rs. 105,000 Rs. 35,000 Rs. 70,000

A single trained Al technician can earn a good income by serving multiple villages or farms.

1 LU7.4: Record Keeping, Logistics & Client Management
1. Importance of Record Keeping:
o Helps track insemination dates and calving intervals.
e Improves conception rate analysis.
e Aids in genetic improvement and herd management.
o Builds farmer trust and business reputation.
Records to Maintain:
e Animal ID and owner details
e Heat detection and Al dates
e Semen batch number and bull details

o Pregnancy check results



o Calving date and calf gender
"1 Templates can be kept in registers or on digital mobile apps for faster reporting.
2. Logistics & Service Delivery:

e Mobile Al units (motorbike or van) for on-farm service

« Efficient scheduling and travel planning

e Cold chain maintenance for semen transport
3. Client Management:

e Good communication with farmers

e Awareness programs on heat detection

o Loyalty services (discounts for regular farmers)

o Follow-up visits for pregnancy checks

1 LU7.5: Linkages with Breeding Centers & Cooperatives
Why Linkages are Important:

o Reliable supply of quality semen

e Access to training and certification

e Marketing support and farmer outreach

o Disease control and data sharing
Key Linkage Opportunities:

e Government bull stations and SPUs (Semen Production Units)

e Private Al companies

o Dairy farmer cooperatives

e NGOs and livestock development projects
Benefits:

e Quality assurance



e Reduced input cost
o Expanded business network

o More farmers served efficiently
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"1 Practical Demonstration (PU7.1): Al Procedures (2 Hours)

4
Learning Outcomes:

o Perform Al using recto-vaginal technique.

e Handle semen properly.

« Maintain hygienic procedures and record keeping.
Steps of Al Procedure:

1. Restrain the animal in a safe crush or pen.

2. Thaw semen straw at 35-37 °C for 3045 seconds.

3. Load the Al gun with the straw and sheath.



4. Rectal palpation to locate the cervix.

5. Gently insert Al gun through the vagina into cervix.
6. Deposit semen into uterine body.

7. Record the Al details immediately.

< Follow strict hygiene to prevent infections

Safety Measures:
e Use long disposable gloves.
o Disinfect instruments.

e Avoid insemination in sick animals.

[ Assessment

Component Description Duration
Short Questions Concepts of Al business —
Practical Demonstration Hands-on Al procedure 2 hours
Quiz Al entrepreneurship concepts 30 min

Assignment & Discussion Breeding farm operations, service planning —




"1 Appendices

1. [J Glossary of Al and Breeding Terms

Term Definition

Estrus Period when the female is receptive to breeding
Insemination Introduction of semen into the reproductive tract
Semen Straw  Plastic tube containing frozen semen

Heat Detection Identifying when female is in estrus

Conception  Successful fertilization of the ovum

2. [1 Record-Keeping Templates
e Al Service Register
e Pregnancy Check Log
e Calving Register

o Farmer Contact Book

3. [J List of Al Equipment
o Al Gun
e Sheaths
o Straw Cutter
e Liquid Nitrogen Container
e Gloves, Speculum, Lubricant
e Record Book / App

e Thermometer & Thaw Flask



4. [ Suggested Reading / References

o Artificial Insemination and Reproduction

e Food and Agriculture Organization of the United Nations — Al Training Manuals

o Pakistan Agricultural Research Council — Livestock Production Reports

5. «/Practical Checklists

e Animal restrained safely

e Semen thawed properly

e Al gun loaded correctly

« Insemination hygienic

o Record filled accurately

o Equipment cleaned after use

'] Summary

Element

Al Business

Proper Equipment &
Training

Record Keeping &
Linkages

Marketing & Client
Relations

Purpose

Income generation, genetic
improvement

Safe and efficient service delivery

Professional business operation

Expanding customer base

8.Trainer Qualification Level

Benefit

Sustainable livestock
development

Better conception rates

Builds trust and profitability

Steady business growth



Qualification Purpose / Importance
Level
i Qualification / Certification

of trainer

Minimum Diploma in Veterinary Sciences (DVS) | Presents foundational knowledge of

Mandatory and/or Diploma in Livestock Science | Artificial Insemination techniques
(DLS), each spanning three years post- | and the theoretical framework
matriculation, accompanied by two essential for effective training
years of practical experience in engagement.
artificial insemination.

Preferred e 16 years of formal education in | Well-versed in the elaboration of

the pertinent field

e Doctor of Veterinary Medicine
(DVM) or Bachelor of Science
with Honours in Animal
Husbandry from any institution
recognized by the Pakistan
Veterinary Medical Council
(PVMC).

artificial insemination, skillful in
education methodologies, proficient
in practical demonstrations, and
possessing a comprehensive
understanding of the essential
principles pertinent to artificial
insemination. Skilled in the
application of reproductive
technologies, knowledgeable in
ethical considerations surrounding
artificial reproduction, .

9.Consumable

Category

Items

Estimated cost

Consumable

Gloves for pregnancy diagnosis and for passing artificial | 12000

insemination rod two pack




Surgical gloves one pack

Artificial insemination rods, Sheats etc 10 in quantity

14000

Male and female reproductive organs of cows and bulls
from slaughter house for practical demonstration to the
trainees and transportation

10000

Total

36000

Non-
consumable

Multimedia

- Screen,

- whiteboard,

- markers,

- Notebook/pen,
- Power sockets

- Wi-Fi connectivity,




- eraser,
- white board markers,

- pencils,

- stationary,

- 80 g A4 one ram, 80g legal one ram paper
- white board

thermometer

10.Job Opportunities

After completion of this course trainee can work as:

e Self-employment (establishing Artificial insemination Centre)
e Private Livestock Farm / Semen production Unit
e Atrtificial Inseminator for dairy animals

e Livestock Assistant at semen production unit

e Artificial insemination technician

11.Recommended Books and other related resources

e Animal husbandry by S. Igbal shah, Elena Bashir Robyn Bantel , National Book
Foundation

e Text book of Livestock Management (Urdu) Prof. Dr. M. Abdullah (Published by
University of Veterinary and Animal Sciences, Lahore)

e Atrtificial Inseminations Methods in Urdu by Dr. Hamayun Khan
e Dairy Farm by Dr. Muhammad Aftab Khan

e Text book of Livestock Management by Prof. Dr. M. Abdullah Clinical medicine by
prof. Dr. M. Sarwar khan Animal breeding and genetics by prof. Dr. Khalid javed



e Reproductive system of Farm animals and Artificial insemination in Urdy byDr.
Muhammads Aftab

e What is freelancing and how you can make money online - BBCURDU
https://www.youtube.com/watch?v=9jCIN3FfOkA

e What Is the Role of Good Manners in the Workplace? By Qasim Ali Shah | In Urdu
https://www.youtube.com/watch?v=Qi6Xn7yKIIQ

e Modern farming technology. https://www.youtube.com/watch?v=hF-hYw_2AzE
Advanced feed https://www.youtube.com/watch?v=-9Ed5ETPJto

e success story of chilli farming | Livestock Manager
https://www.youtube.com/watch?v=iETI9FY17AA

e Syngenta Pakistan whitefly | Livestock Manager
https://www.youtube.com/watch?v=RfncfR5-ull

e Failure to Millionaire - How to Make Money Online | Fiverr Superhero Aaliyaan
Success Story https://www.youtube.com/watch?v=d1hocXWSpus

KP-RETP — Component 2: Classroom SECAP Evaluation Checklist

Purpose:

To ensure that classroom-based skills and entrepreneurship trainings under KP-RETP are conducted
in an environmentally safe, socially inclusive, and climate-resilient manner, in line with the Social,
Environmental, and Climate Assessment Procedures (SECAP).

Evaluator:

Training Centre / Location:
Trainer:

Date:



https://www.youtube.com/watch?v=9jCJN3Ff0kA
https://www.youtube.com/watch?v=-9Ed5ETPJto
https://www.youtube.com/watch?v=iETI9FY17AA
https://www.youtube.com/watch?v=RfncfR5-uII
https://www.youtube.com/watch?v=d1hocXWSpus

Social
Safeguards

Is the training inclusive (equal
access for women, youth, and
vulnerable groups)?

Does the classroom environment
ensure safety and dignity for all
participants (no harassment,
discrimination, or child Labor)?

Are Gender considerations
integrated into examples,
discussions, and materials?

Is the Grievance Redress
Mechanism (GRM) process, along
with the relevant contact number,
clearly displayed in the classroom

Are the Facilities and activities
being accessible and inclusive for
specially-abled (persons with
disabilities)

Environmental
Safeguards

Is the classroom clean, ventilated,
and free from pollution or
hazardous materials?

Is there proper waste management
(bins, no littering)

Are materials used in practical
sessions environmentally safe
(non-toxic paints, safe disposal of
wastes)?

Are lights, fans, and equipment
turned off when not in use (energy




conservation)?

Avre trainees oriented on how their
skills link with climate-friendly
practices (e.g., renewable energy,
efficient production, recycling)?

Avre trainers integrating climate-
smart examples in teaching
content?

Avre basic health and safety
measures available (first aid Kit,
safe exits, fire safety)?

Is the trainer using protective gear
or demonstrating safe tool use
(where relevant)?

Is SECAP awareness shared with
trainees (via short briefing, posters,
or examples)?

Are trainees encouraged to report
unsafe, unfair, or environmentally
harmful practices?

O High
Overall SECAP compliance . _
observed Medium

O Low

Overall remarks/ recommendations
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