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UNIT 1 : OVERVIEW OF DAIRY FARMING IN
INDIA

Dairy farming is one of the major sources of livelihood in India, particularly in
the rural areas. The country has a long history of dairy farming, and it has been
an integral part of the Indian agricultural system for centuries. With a huge
population and a growing demand for dairy products, the dairy farming industry
in India has grown significantly over the years. In this book we will provide an
overview of dairy farming in India, including its history, current status,

challenges, and prospects.
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Session 1: Scenario of Dairy farming sector in India

Dairy farming has been an important part of Indian agriculture for centuries. In
ancient times, cows were considered sacred and were worshipped by the people.
Dairy products such as milk, ghee, and curd were an essential part of the Indian
diet. With the arrival of the British, the Indian dairy industry saw significant
changes. The British introduced modern methods of dairy farming, such as
crossbreeding and the use of milking machines. However, the industry remained
largely undeveloped until after independence in 1947.

In the 1960s, the Indian government launched the Operation Flood program,
which aimed to increase milk production and improve the livelihood of small-

scale dairy farmers. The program was successful in increasing milk production



and establishing a network of milk cooperatives across the country. Today, India
is the largest producer of milk in the world, with over 187 million metric tons of

milk produced annually.

Importance of Dairy Farming in India

Dairy farming is of great importance in India for various reasons. Here are some
of the key reasons why dairy farming is important in India:

Livelihoods: Dairy farming provides a source of livelihood to millions of rural
households in India. Most dairy farmers in India are small-scale, family-run
enterprises, and the income from dairy farming supports their daily needs and
expenses.

Nutrition: Milk and milk products are an important source of nutrition in India,
particularly for children and women. The high protein content in milk makes it
an important component of a balanced diet.

Employment: The dairy industry in India is a major employer, providing
employment opportunities to millions of people in the country. This includes not
just dairy farmers, but also workers in the processing and marketing segments of
the industry.

Foreign exchange earnings: India is the largest milk-producing country in the
world, and the export of milk and milk products contributes significantly to the
country's foreign exchange earnings.

Poverty reduction: Dairy farming has the potential to reduce poverty in rural
areas of India by providing a sustainable source of income and improving the
overall economic conditions of farmers.

Agricultural diversification: Dairy farming provides an opportunity for
agricultural diversification, particularly for small and marginal farmers who have
limited options for crop cultivation.

Rural development: Dairy farming can contribute to the overall development of
rural areas by providing employment opportunities, improving infrastructure,
and promoting the growth of other related industries.

In conclusion, dairy farming is of great importance in India for various reasons,
including its contribution to livelihoods, nutrition, employment, foreign
exchange earnings, poverty reduction, agricultural diversification, and rural
development. The dairy industry in India has the potential to continue to grow
and contribute to the overall development of the country, provided that the

necessary support and infrastructure are in place.



Milk Production in India

India is the largest milk-producing country in the world, with an estimated
production of 188 million tonnes of milk in 2021. Milk production in India has
been increasing steadily over the years, with an average annual growth rate of

around 6% in the last decade.

Here are some key facts and figures about

milk production in India:

- B3

)

States: The top milk-producing states in ‘, - :
India are Uttar Pradesh, Rajasthan, Madhya ' 4 — A ‘ ‘
Pradesh, Gujarat, and Andhra Pradesh. ‘*-"A - o W

Dairy Animals: The main dairy animals in India are cows and buffaloes. Buffaloes
are the primary source of milk in India, accounting for around 56% of the total

milk production, while cows account for around 44%.

Small-scale farmers: Most milk production in India is done by small-scale farmers
who own a few dairy animals. These farmers account for around 75-80% of the

total milk production in the country.



Cooperative Societies: Dairy cooperatives, such as Amul and Mother Dairy, are
also major players in the milk production sector in India. These cooperatives

procure milk from small-scale farmers and process it into various milk products.

Productivity: The average milk yield per animal in India is low compared to other
major milk-producing countries. The average milk yield per cow and buffalo in

India is around 1,200 and 1,400 litres per year, respectively.

Technology: The adoption of modern technologies, such as artificial
insemination, improved breeds, and milking machines, has helped to increase the

productivity and efficiency of milk production in India.

Government initiatives: The Indian government has launched several initiatives
to support milk production in the country, such as the National Dairy Plan, which
aims to increase milk productivity, and the Dairy Processing and Infrastructure
Development Fund, which provides financial assistance for setting up milk

processing facilities.

Government Initiatives and private participation
The Indian government has taken several initiatives to promote the growth and
development of the dairy farming sector in the country. Here are some key

government initiatives:

NATIONAL DAIRY PLAN

National Dairy Plan: The National Dairy Plan
(NDP) is a government initiative launched in
2011 with the objective of increasing the
productivity of dairy animals and improving

the quality of milk in the country. The NDP

aims to cover around 50% of the country's

milk production by 2022. TEL s RO

Dairy Processing and Infrastructure Development Fund: The Dairy Processing and
Infrastructure Development Fund (DIDF) is a government scheme launched in
2017 to provide financial assistance for setting up modern milk processing

infrastructure in the country. The DIDF aims to provide funding support of Rs.



8,004 crore to eligible dairy cooperatives and private dairy processing units over

a period of 3 years.

Rashtriya Gokul Mission: The Rashtriya Gokul Mission (RGM) is a government
scheme launched in 2014 with the objective of promoting the conservation and
development of indigenous breeds of cattle and buffaloes. The RGM aims to set
up breeding centres and improve the genetic quality of indigenous breeds to

increase their productivity.

Rashtriya <

Gokul
Mission

National Programme for Bovine Breeding and Dairy Development: The National
Programme for Bovine Breeding and Dairy Development (NPBBDD) is a
government scheme launched in 2014 to promote the adoption of scientific
breeding practices in the dairy farming sector. The NPBBDD aims to increase the
productivity of dairy animals through the use of artificial insemination and other

modern breeding technologies.

Apart from government initiatives, private participation is also playing a
significant role in the growth and development of the dairy farming sector in
India. Private players, such as dairy cooperatives, private dairy processing units,
and international dairy companies, are investing in modern milk processing
infrastructure, research and development, and marketing and distribution
networks to tap into the growing demand for milk and milk products in the

country.



In conclusion, government initiatives and private participation are both
important for the growth and development of the dairy farming sector in India.
While the government is taking steps to provide financial assistance and promote
the adoption of modern technologies, private players are investing in
infrastructure and marketing to tap into the growing demand for milk and milk

products in the country.

Employment potential in dairying

Dairying is an important agricultural activity in India, and it has significant
potential for employment generation. The dairy sector in India provides direct
and indirect employment to millions of people, including farmers, dairy workers,
milk processors, marketers, and transporters. Here are some key employment

opportunities in the dairying sector:

MARKETING RESEARCH
DAIRY
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DISTRIBUTION DEVELOPMENT
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PROCESSING SERVICES

Dairy Farming: Dairy farming is the primary activity in the dairy sector and
provides employment opportunities to a large number of farmers and farm
workers. Dairy farmers rear and manage dairy animals, including cows and

buffaloes, and supply milk to dairy processing units.



Dairy Processing: The dairy processing industry is an important source of
employment in the dairy sector. Dairy processing units employ workers for milk

collection, processing, packaging, and distribution.

Marketing and Distribution: The marketing and distribution of milk and milk
products is another important activity in the dairy sector. Retailers, wholesalers,
and distributors play an important role in the marketing and distribution of milk
and milk products and provide employment opportunities to a large number of

people.

Veterinary Services: Veterinary services play a crucial role in the dairy sector as
they are responsible for the health and well-being of dairy animals. Veterinary
doctors, technicians, and other professionals provide employment opportunities

in the sector.

Research and Development: Research and development in the dairy sector is
important for the development of new technologies and practices that can
improve the productivity and efficiency of dairy farming. Research and
development institutions and professionals provide employment opportunities

in the sector.

The dairy sector in India has significant potential for employment generation,
and it provides employment opportunities to millions of people, including
farmers, dairy workers, milk processors, marketers, and transporters. The sector
is expected to continue to grow and expand, providing more employment
opportunities in the coming years. The adoption of modern technologies and
practices is likely to create new employment opportunities and increase the
productivity and efficiency of the sector, thereby boosting employment and

income opportunities in the rural areas.

Employment opportunities in dairy sector

The dairy sector in India is a significant contributor to the country's economy,
and it provides numerous career opportunities for individuals who are interested
in working in this field. Here are some of the career opportunities available in the

dairy sector:



Dairy Farm Manager: Dairy farm managers oversee the daily operations of dairy
farms. They are responsible for managing and supervising dairy farm workers,

maintaining herd health, and ensuring milk quality and production.

Dairy Nutritionist: Dairy nutritionists are responsible for creating and
implementing nutrition programs for dairy animals. They work with farmers and
veterinarians to ensure that the animals are receiving a balanced diet that meets

their nutritional needs.

Dairy Extension Officer: Dairy extension officers work with farmers to provide
information and training on best practices in dairy farming. They are responsible
for promoting modern technologies, practices, and products that can help

improve the productivity and efficiency of dairy farming.

Dairy Scientist: Dairy scientists conduct research and development activities
related to dairy farming, including animal breeding, milk quality, and dairy
product development. They work in universities, research institutions, and

private companies.

Dairy Processing Manager: Dairy processing managers oversee the production
and processing of dairy products such as milk, cheese, butter, and yogurt. They
are responsible for managing and supervising production workers, ensuring

product quality, and maintaining food safety standards.

Dairy Marketing and Sales Manager: Dairy marketing and sales managers are
responsible for promoting and selling dairy products to consumers, retailers, and
wholesalers. They develop marketing strategies, manage sales teams, and analyse

market trends to identify opportunities for growth.

Dairy Quality Control Manager: Dairy quality control managers are responsible
for ensuring that dairy products meet quality standards and regulatory
requirements. They oversee quality control processes, conduct product testing,

and implement corrective actions when necessary.

Therefore, the dairy sector in India offers a wide range of career opportunities

for individuals who are interested in working in this field. These career



opportunities span various functions, including farming, nutrition, extension,
research, processing, marketing, sales, and quality control. With the growing
demand for dairy products in India and globally, the dairy sector is expected to
continue to offer rewarding and fulfilling career opportunities in the coming

years.
EXERCISE

A) FILL IN THE BLANKS:

I. The Indian government launched the Operation Flood program,

which aimed to increase and improve the

livelihood of small-scale dairy farmers.

II. is the largest milk-producing country in the world.

I1I. play a crucial role in the dairy

sector as they are responsible for the health and well-being of
dairy animals.

IV. , and

play an important role in the marketing and distribution of milk.

V. are responsible for ensuring

that dairy products meet quality standards.
B) SHORT ANSWER TYPE QUESTION:
1. Name five top milk-producing states of India.
2. What does NPBBDD stands for?
3. What is the aim of RGM?
4

. Name two cooperative societies that are major players in the milk
production sector in India.
5. What does DIDF stands for?

C) STATE TRUE OR FALSE:
1. Dairy quality control managers are responsible for ensuring that
dairy products meet quality standards and regulatory

requirements.



2.

4,

Dairy scientists do not conduct research and development
activities related to dairy farming, including animal breeding, milk

quality, and dairy product development.

. Dairy nutritionists are not responsible for creating and

implementing nutrition programs for dairy animals.
Veterinary services play a crucial role in the dairy sector as they

are responsible for the health and well-being of dairy animals

D) ANSWER THE FOLLOWING QUESTIONS:

1.

(92 B N C B\

What was the scenario of dairy farming sector in India before
independence?

What is the importance of dairy farming in India? Explain.

How modern technologies will increase employment in rural areas?
Give a note on milk production ion India.

Explain the government initiatives taken in India for dairy farming
sector.

How is government initiatives and private participation important in
Dairy farming?

Write in brief about the career opportunities in the dairy farming

sector.
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UNIT 2 : BREEDS OF DAIRY ANIMALS

A breed is a specific group of domestic animals or plants that have certain
distinctive characteristics that distinguish them from other groups. In the context
of animal breeding, a breed typically refers to a group of animals that share a
common ancestry and are bred for specific traits, such as milk production, or
physical appearance. Breeds are often developed through selective breeding over
many generations, with the goal of producing animals that are well-suited to a
particular environment or purpose. Different breeds may have different physical
characteristics, such as size, shape, coat colour and temperament, and may be
better suited for different types of farming or production systems. In agriculture,
the use of specific breeds has become an important tool for increasing
productivity, improving the quality of products, and adapting to changing
environmental conditions. India is home to a diverse range of dairy breeds, each
with its unique characteristics and qualities. These breeds are well-adapted to the

varied climatic conditions and agricultural practices prevalent in different parts

of the country.

11



Session 1: Different cow breeds (Indigenous and exotic
breeds)

Indigenous breeds are those that are native to a particular region or country and
have evolved over time in response to the local environmental conditions,
cultural practices, and economic needs of the local population. Indigenous breeds
are often well adapted to the local climate, soil, vegetation, and pests, and have
developed resistance to local diseases and parasites. They may also have other
desirable traits, such as high milk production, docility, or ease of management.
Examples of indigenous breeds of cows in India include the Gir, Sahiwal, and Red
Sindhi.

Exotic breeds, on the other hand, are those that have been imported from other
countries or regions and may have different genetic traits, physical
characteristics, and production capabilities compared to indigenous breeds.
Exotic breeds may be introduced to improve the genetic potential of the local
population, increase production efficiency, or introduce new traits, such as
disease resistance or heat tolerance. Examples of exotic breeds of cows in India
include the Holstein Friesian and Jersey, both of which were imported from

Europe.

While both indigenous and exotic breeds have their advantages and
disadvantages, it is important to maintain a balance between them to ensure
genetic diversity and reduce the risk of genetic erosion or loss. Indigenous breeds
are important for preserving local biodiversity, traditional knowledge, and
cultural heritage, while exotic breeds can help improve production efficiency and
economic viability. A balanced approach to breeding and management is essential

for sustainable and equitable development of the livestock sector.

Common Indigenous breeds of cow

India is home to a diverse array of indigenous cow breeds that have adapted to
different agro-climatic conditions, cultural traditions, and economic needs of the
local population. Here are some of the most common indigenous breeds of cows

found in India:

12



Gir: The Gir breed is known for its high milk yield,
docility, and adaptability to hot and humid climates. It
is native to the Gir forest region of Gujarat and is often

used for milk production.

Sahiwal: The Sahiwal breed
is known for its hardiness, heat tolerance, and
disease resistance. It is native to the Punjab region of

. India and Pakistan and is often used for milk

production.

Red Sindhi: The Red Sindhi breed is known for its high
milk production, fertility, and adaptability to arid and
semi-arid regions. It is native to the Sindh province of

Pakistan and is often used for milk production.

Tharparkar: The Tharparkar breed is known for its

i = hardiness, heat tolerance, and resistance to tick-borne

¥T W | diseases. It is native to the Thar desert region of
J J j’ Rajasthan and is often used for milk production.

Hariana: The Hariana breed is known for its hardiness, high milk production, and
ability to thrive in hot and humid climates. It is native to the Haryana region of

northern India and is often used for milk and draft power.

Ongole: The Ongole breed is known for its muscular build, endurance, and
strength. It is native to the Andhra Pradesh region of southern India and is often

used for draft power.

These are just a few examples of the many different indigenous breeds of cows
found in India. Each breed has its unique traits and advantages, and the choice of
breed depends on the specific requirements and priorities of the local farmers

and stakeholders.

13



Common exotic breeds of cow reared in India

India also has a number of exotic breeds of cows that have been imported from
other countries for their desirable traits in milk production, adaptability to
different climatic conditions, and disease resistance. Here are some of the most

common exotic breeds of cows reared in India:

Holstein Friesian: The Holstein Friesian breed is
known for its high milk production, particularly
in cooler climates. It originated in the
Netherlands and is often used in commercial

dairy farming in India.

Jersey: The Jersey breed is known for its high
butterfat content in milk, which makes it ideal for
producing cheese, butter, and cream. It originated in

the Channel Islands and is often used in small-scale

dairy farming in India.

Brown Swiss: The Brown Swiss breed is known for its
high milk quality and adaptability to a wide range of
climatic conditions. It originated in Switzerland and is

often used for commercial dairy farming in India.

Ayrshire: The Ayrshire breed is known for its
hardiness, adaptability to different climates, and good
milk production. It originated in Scotland and is often

used for commercial dairy farming in India.

Guernsey: The Guernsey breed is known for its rich and creamy milk, high
butterfat content, and adaptability to different climates. It originated in the

Channel Islands and is often used in small-scale dairy farming in India.

14



Crossbred cows: Crossbreeding of indigenous and exotic breeds is common in

India to improve milk production, disease resistance, and adaptability to local

conditions. For example, the Holstein Friesian and Jersey breeds are often crossed

with indigenous breeds such as the Sahiwal or Gir to produce high-yielding

crossbred cows.

These are just a few examples of the many exotic breeds of cows reared in India.

The choice of breed depends on the specific requirements and priorities of the

local farmers and stakeholders, as well as the availability of resources such as

feed, water, and veterinary care.

EXERCISE

A) FILL IN THE BLANKS:

1.

2.

5.

A breed typically refers to a group of animals that share a

In agriculture, the use of specific breeds has become an important tool

for , improving and

adapting to changing

Indigenous breeds are those that are to a particular

region or country.
A balanced approach to breeding and management is essential for

sustainable and of the livestock sector.

. Each breed has its and

B) STATE TRUE AND FALSE:

1.

3.

Breeds are often developed through selective breeding over many
generations, with the goal of producing animals that are well-suited to

a particular environment or purpose.

. Indigenous breeds are not important for preserving local biodiversity,

traditional knowledge, and cultural heritage.
The Gir breed is known for its hardiness, heat tolerance, and disease

resistance.

15



4. The Jersey breed is known for its high butterfat content in milk.
C) ANSWER THE FOLLOWING QUESTIONS:

1. State the difference between indigenous breeds and exotic breeds.
2. Give a note on different indigenous breeds of India.

3. Give a note on exotic breeds in India.
4

. How is use of specific breeds important in agriculture?

Session 2: Different body parts of cow and buffalo

Cows and buffaloes are domesticated animals that are widely used for milk as
well as for draft power and other agricultural purposes. Here are some of the

different body parts of cows and buffaloes:

Head: The head of a cow or buffalo includes the skull, brain, eyes, ears, nose,
mouth, and tongue. The mouth contains teeth for chewing and the tongue is used

for licking and grasping food.

Neck: The neck of a cow or buffalo connects the head to the body and contains

muscles and vertebrae that allow for movement and flexibility.

Shoulders: The shoulders of a cow or buffalo are the upper part of the front legs
and are important for supporting the weight of the animal and providing leverage
for pulling and pushing.

Chest: The chest of a cow or buffalo includes the ribcage and breastbone and

contains the heart, lungs, and other vital organs.

Abdomen: The abdomen of a cow or buffalo contains the digestive system,
including the stomach, intestines, liver, and pancreas, as well as the reproductive

system and urinary tract.

Udder: The udder of a cow or buffalo is the mammary gland that produces milk
and is located between the hind legs.

Hindquarters: The hindquarters of a cow or buffalo include the hips, thighs, and

hind legs and are important for locomotion and balance.

16



Tail: The tail of a cow or buffalo is used for swatting insects and flies and for

communication with other animals.

These are some of the main body parts of cows and buffaloes. The different parts
have different functions and are important for the overall health and productivity

of the animal.
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EXERCISE
A) FILL IN THE BLANKS:
1. are domesticated animals that

are widely used for milk as well as for draft power and other

agricultural purposes.

2. The shoulders of a cow or buffalo are the of the
front legs.
3. The udder of a cow or buffalo is the that

produces milk.

4. The tail of a cow or buffalo is used for

17



5. The neck of a cow or buffalo connects the to the

body and contains and that

allow for movement and flexibility

6. The chest of a cow or buffalo includes the and

breastbone and contains the , , and

other vital organs.

7. The hindquarters of a cow or buffalo include the hips, ,

and legs and are important for

B) STATE TRUE OR FALSE:

1. The abdomen of a cow or buffalo contains the digestive system.

2. The head of a cow or buffalo does not include the skull, brain, eyes,
ears, nose, mouth, and tongue.

3. The shoulders of a cow or buffalo are important for supporting the
weight of the animal and providing leverage for pulling and pushing.

4. The neck of a cow or buffalo contains muscles and vertebrae that

allow for movement and flexibility.

C) ANSWER THE FOLLOWING QUESTION:
1. Write briefly about head, neck, shoulders of a cow.

2. Give a note on chest, abdomen. udder, hindquarters and tail of a cow

3. Draw a figure of a cow and mark its body parts.

18



UNIT 3 : LIVESTOCK HOUSING SYSTEM -1

Animal housing or livestock housing refers to the structures and facilities that
are designed and built to provide shelter, protection and a safe living
environment for domesticated animals. Animal housing is an essential
component of modern agriculture, and it plays a critical role in ensuring animal

health and welfare, as well as productivity and efficiency.

The primary objective of animal housing is to provide a comfortable and safe
environment for the animals, which includes adequate space, ventilation, lighting
and temperature control. The type of animal housing that is used depends on the

species and size of the animals as well as the specific requirements for their

health, growth and production.

In addition to providing a safe and comfortable living space for the animals,
animal housing also facilitates management practices, such as feeding, watering,
cleaning, and handling. Proper management practices are essential for
maintaining animal health and welfare, as well as ensuring maximum productivity

and efficiency.

19



Animal housing can take many forms, ranging from simple shelters to complex
barns and buildings. The design and construction of animal housing must
consider various factors, such as climate, topography, and availability of

resources, as well as the specific needs of the animals.

Animal housing is a critical component of modern agriculture, and it plays a vital
role in ensuring the health and welfare of domesticated animals, as well as

maximizing productivity and efficiency.

s B

Here are some of the basic amenities that are needed in animal housing:

1. Adequate space: Animals need sufficient space to move around, stand, and lie
down comfortably. The amount of space required depends on the type and
size of animal.

2. Ventilation: Proper ventilation is important to provide fresh air and remove
moisture, dust, and odour. Adequate ventilation can help prevent respiratory
problems and improve overall animal health.

3. Lighting: Lighting is important for animal health and welfare, as it helps
regulate their circadian rhythms and supports reproductive cycles and growth.
Natural lighting is preferred, but artificial lighting can also be used to
supplement natural light.

4. Temperature control: Animals need to be kept at a comfortable temperature,
depending on their species and the environmental conditions. This can be
achieved through proper insulation, heating, or cooling systems.

5. Clean water and feed: Animals need access to clean water and adequate
amounts of nutritious feed to maintain their health and productivity. Water

and feed systems should be easily accessible, clean, and well-maintained.

20



6. Waste management: Proper waste management is essential to prevent
environmental pollution and reduce the risk of disease transmission. Livestock
housing should be designed to collect and manage animal waste, such as
manure, in an efficient and sanitary manner.

7. Bedding: Bedding materials can help keep animals clean, dry, and comfortable.
The type of bedding used depends on the animal species and the local
availability of materials.

8. Security and safety: Livestock housing should be designed to provide security
and safety for the animals and the people who work with them. This includes
fencing, gates, and locks to prevent unauthorized access, and emergency exits

and fire suppression systems to prevent and manage emergencies.

Proper planning and design of animal housing can help ensure a healthy and

productive environment for the animals and the people who work with them.

Session 1: Different types of animal housing

There are several types of livestock housing systems that are used in animal
husbandry, depending on the type of animal, production goals, and
environmental conditions. Here are some of the most common types of livestock

housing:

Barns: Barns are enclosed structures that provide shelter and protection from the
elements. They can be made of various materials, such as wood, concrete, or
metal, and can be designed to accommodate different types of livestock, such as
cows, pigs, or chickens. Barns may also have features such as feeders, waterers,

and ventilation systems to provide a comfortable environment for the animals.

Pasture-based systems: Pasture-based systems allow animals to graze on open
fields and pastures, rather than being confined to an enclosed structure. This
system is often used for grazing animals, such as cows, sheep, and goats, and can

provide a natural and healthy environment for the animals.
Feedlots: Feedlots are specialized facilities that are designed for finishing and

fattening livestock, such as cattle or pigs. These facilities provide a high-density

environment and are designed to maximize feed efficiency and weight gain.

21



However, they can be controversial due to concerns about animal welfare and

environmental impacts.

Free-range systems: Free-range systems provide animals with access to outdoor
areas, but also have indoor housing available for shelter and protection. This
system is often used for poultry and egg production, and can provide a balance

between animal welfare and production efficiency.

Open housing systems: Open housing systems provide animals with outdoor
access and shelter, but do not have walls or barriers. This system is often used

for pigs and can provide a natural and comfortable environment for the animals.

Individual stalls or pens: Individual stalls or pens are used for animals that
require individual housing, such as dairy cows or breeding animals. These stalls
or pens are designed to provide a comfortable and secure environment for the

animal, with features such as feeders, waterers, and bedding.

" s 5 - —
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Aviaries: Aviaries are used for housing birds, such as chickens or turkeys, and

provide a multi-level, open-air environment with perches and nesting areas.

Aquaculture systems: Aquaculture systems are used for housing aquatic

animals, such as fish or shrimp, and can include tanks, raceways, or ponds.

22



Overall, the type of livestock housing system used depends on a variety of

factors, including the type of animal, climate, and production goals. Proper

planning and design of livestock housing systems can help ensure a healthy and

productive environment for the animals and the people who work with them.

EXERCISE

A) FILL IN THE BLANKS:

1.

Animal housing or livestock housing refers to the and

facilities that are designed and built to provide :

protection, and a safe living environment for animals.

. The primary objective of animal housing is to provide a and

safe environment for the animals.

. The type of animal housing that is used depends on the and

size of the

The design and construction of animal housing must consider

various factors, such as , , and

availability of

. Proper management practices are essential for maintaining animal

health and

systems allow animals to graze on

open fields.
Feedlots are specialized facilities that are designed for and

fattening livestock.

B) GIVE SHORT ANSWERS:

1.

What is a livestock housing?

2. What is the primary objective of animal housing?
3.
4. What are feedlots?

What factors are important in construction of animal housing?
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5.
6.
7.

What are aviaries?
What are barns?

What is aquaculture system?

C) STATE TRUE OR FALSE:

1.

Animal housing can take many forms, ranging from simple shelters

to complex barns and buildings.

. Individual stalls or pens are used for animals that require individual

housing.

. Livestock housing should be designed to provide security and safety

for the animals.

. Pens are used for animals that does not require individual housing.

D) ANSWER THE FOLLOWING QUESTIONS:

1. Why animal housing is important?

2. Explain different type of animal housing.

3.

4. What safety and security measures should be taken in building a

Write a note on different types of livestock housing?

livestock housing?
State the differences between pasture bases system and open

housing system.

Session 2: Equipment and machinery in an animal housing

There are various types of equipment and machinery used in animal housing

systems to provide a safe, healthy, and productive environment for the animals.

Here are some of the common equipment and machinery used in livestock

housing:

a. Feeding equipment: This includes feeders and
waterers, which are designed to provide a
consistent supply of feed and water to the
animals. Feeders and waterers can be automatic
or manual, and can be designed for specific

animal species, such as cattle, pigs, or chickens.
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Ventilation systems: These systems are designed to provide fresh air and
remove excess moisture, heat, and odour from the animal housing
environment. Ventilation systems can include fans, air inlets, and exhaust

fans, and can be designed to regulate temperature and humidity levels.

Lighting systems: Proper lighting is essential for animal health and
productivity. Lighting systems can include natural lighting, artificial lighting,
or a combination of both, and can be designed to provide specific light

wavelengths to support animal growth and reproduction.

Manure handling equipment: Proper manure management is essential to
prevent environmental pollution and reduce the risk of disease transmission.
Manure handling equipment includes systems for collecting, storing, and

removing manure, such as manure pits, pumps, and spreaders.

Bedding equipment: Bedding equipment is used to provide a comfortable and
clean environment for the animals. This can include equipment for spreading,
levelling, and removing bedding materials, such as straw, wood chips, or

sawdust.
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Cleaning equipment: Animal housing systems need to be regularly cleaned to
maintain hygiene and prevent the spread of disease. Cleaning equipment

includes pressure washers, scrubbers, and sanitizing equipment.

Heating and cooling systems: In extreme climates, heating and cooling systems
can be used to maintain a comfortable temperature for the animals. This can

include heaters, air conditioners, and ventilation systems.

25



h. Handling equipment: Handling equipment is used to move animals safely and
efficiently within the housing system or to transport them to other locations.
Handling equipment can include gates, chutes, and loading ramps.

Overall, equipment and machinery in animal housing systems are designed to
support animal health and welfare, while also maximizing productivity and
efficiency. Proper maintenance and operation of this equipment is essential to
ensure a safe and healthy environment for the animals and the people who work
with them.

Essential provisions needed in a dairy farm

Dairy farming requires careful planning and management to ensure the health
and welfare of the cows, as well as the productivity and profitability of the farm.
Adequate provisions need to be in place to ensure that the cows are well-fed,
healthy, and comfortable, which leads to the production of high-quality milk.

Some of the essential provisions needed in a dairy farm are as follows:

a. Land and Buildings: A dairy farm requires adequate land and buildings to
house cows, store feed, and manure. The land should have good quality soil
and access to water sources.

b. Cattle Breeds: Dairy farms need high-yielding dairy breeds of cattle like

Holstein Friesian, Jersey, Brown Swiss, and Guernsey.

c. Feeds and Fodder: Dairy cows require
a balanced diet with adequate
nutrients like proteins, energy, and
minerals for milk production. The feed
can consist of silage, hay, grass, and

grains.

d. Water: Adequate supply of clean water
is necessary for the cows to maintain their body temperature, digestion and

milk production.

e. Milking Equipment: Dairy farms need
milking equipment like milking machines,
milk cans, and milk storage tanks for ¥

efficient milking and milk storage.
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Cooling and Heating Systems: Proper ventilation, heating and cooling
systems are necessary for maintaining a comfortable environment for cows.

. Health Management: Regular health check-ups, vaccination, and treatment
facilities are necessary for maintaining the health of cows.

. Manure Management: Manure from dairy cows can be recycled as fertilizer
for crops, but proper manure management is necessary to prevent
environmental pollution.

Labour: Skilled labour is required to manage the day-to-day operations of the
dairy farm, such as feeding, milking, and cleaning.

Transportation: Transportation is necessary for moving cows, feed, and milk

to and from the dairy farm.

EXERCISE

A) FILL IN THE BLANKS:
1. Equipment and machinery used in animal housing systems to

provide a . , and environment

for the animals.

2. Feeders and waterers can be or

3. Proper management is essential to prevent

environmental pollution.

4. Transportation is necessary for moving , ,

and to and from the dairy farm.

5. Dairy farming requires careful and to

ensure the health and welfare of the cows.

6. Dairy farms need dairy breeds of cattle.

7. Handling equipment can include , ,

and ramps.

B) STATE TRUE OR FALSE:

1. Animal housing systems need to be regularly cleaned to maintain

hygiene.
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2. Adequate supply of clean water is not necessary for the cows to

maintain their body temperature, digestion and milk production.

3. Skilled labour is not required to manage the day-to-day operations

of the dairy farm.

4. Bedding equipment is used to provide a comfortable and clean

environment for the animals.

C) SHORT ANSWER TYPE QUESTIONS:

1. What is a ventilation system?

2. Name three high yielding cattle breeds.
3.

4. What does feeds and fodders made of?

Why proper manure management system is important?

D) ANSWER THE FOLLOWING QUESTIONS:

1.

Explain the common equipment and machinery used in livestock

housing.

. What are the essential provisions needed in a dairy farm?

What is manure management? How it is important?
Why are equipment and machinery in animal housing systems

designed?

5. Why is ventilation system important?

Write the importance of lighting system.

Session 3: The routine activities at a dairy farm

Routine activities are regular and repetitive tasks or actions that are performed

on a regular basis as part of a normal schedule. They can vary depending on the

context, but in general, routine activities are those that are performed daily,

weekly, or monthly to maintain a certain level of productivity or efficiency.

Few routine activities that take place at a dairy farm are listed below:

Milking cows: Milking cows is one of the most important activities on a dairy farm.

It is usually done twice a day, early in the morning and late in the afternoon. The

cows are brought into the milking parlour, where they are milked using milking

machines.
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Feeding: Cows need a balanced diet to produce milk, so feeding them is an
important daily activity. They are usually fed a combination of hay, silage, and
grain.

Cleaning: Keeping the barns and milking parlour clean is important for the health
of the cows and the quality of the milk. This includes cleaning and disinfecting
the floors, walls, and equipment.

Breeding: Dairy farmers need to breed their cows to maintain their herds. This

involves selecting a bull or using artificial insemination to impregnate the cows.

Health care: Dairy farmers need to take care of the health of their cows to ensure
they produce high-quality milk. This includes vaccinations, deworming, and

treating illnesses and injuries.

Manure management: Cows produce a lot of manure, which needs to be managed
properly. This includes collecting and storing the manure, and applying it to

fields as fertilizer.

Record-keeping: Dairy farmers need to keep detailed records of their cows' milk
production, health, and breeding. This helps them make informed decisions

about their herd management.

Marketing: Dairy farmers need to find buyers for their milk, whether it be through
a cooperative, processor, or direct sales to consumers. This involves networking

and building relationships with potential buyers.

Daily routine schedule of a medium sized dairy farm
The daily routine schedule of a medium-sized dairy farm can vary depending on
the specific needs of the cows and the operations of the farm. However, here is a

general outline of the activities that may be included:

4:00-5:00 am: Start the day by milking the cows in the milking parlour. Cows are
typically milked twice a day, with the first milking taking place early in the

morning.

5:00-6:00 am: Clean the barns and milking parlour to ensure that the cows have

a clean and healthy living environment.
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6:00-7:00 am: Feed the cows with a balanced diet of hay, silage, and grain.
7:00-8:00 am: Check the cows' health and treat any cows that need medical
attention, such as administering vaccinations, deworming, or treating illnesses
and injuries.

8:00-9:00 am: Collect and store the manure, and apply it to fields as fertilizer.
9:00-10:00 am: Attend to any administrative tasks, such as keeping detailed
records of the cows' milk production, health, and breeding, and making sure that

the farm's financial and legal affairs are in order.

10:00-11:00 am: Conduct any necessary maintenance work on the farm

equipment, such as repairing or replacing parts.

11:00 am-12:00 pm: Take a lunch break.

12:00-1:00 pm: Continue with any maintenance work that needs to be done, or

attend to any other necessary tasks.

1:00-2:00 pm: Check on the cows and monitor their behaviour and overall health.

2:00-3:00 pm: Feed the cows for the second time of the day.

3:00-4:00 pm: Attend to any additional administrative tasks that need to be done,

such as ordering supplies or making phone calls.

4:00-5:00 pm: Milk the cows for the second time of the day.

5:00-6:00 pm: Clean the barns and milking parlour again, and prepare everything

for the next day.

6:00-7:00 pm: Finish up any remaining tasks, and then head home for the day.
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EXERCISE

A) FILL IN THE BLANKS:

1.

are regular and repetitive tasks or

actions that are performed on a regular basis.

Keeping the barns and clean is

important for the health of the cows.
Dairy farmers need to take care of the health of their cows to

ensure they produce

Dairy farmers need to their cows to

maintain their herds.
Dairy farmers need to keep detailed records of their cows' milk

production, , and

is one of the most important activities

on a dairy farm.

B) STATE TRUE OR FALSE.

1.

The daily routine schedule of a medium-sized dairy farm can
vary depending on the specific needs of the cows and the
operations of the farm.

Dairy farmers do not need to find buyers for their milk.
Cows need a balanced diet to produce milk.

Dairy farmers need to take care of the health of their cows to

ensure they produce high-quality milk.

0 ANSWER THE FOLLOWING QUESTIONS:

1

w N

)
)
)
)

A

5)

Explain the routine activities that takes place in a dairy farm.
Why do dairy farmers need to find buyers for their milk?

Why is it important to keep records?

Write the importance of healthcare and milking cows in a
dairy farm.

Draw a flowchart of a daily routine schedule of a medium sized

dairy farm.
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Session 1: Layout of Animal Housing
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The layout of animal housing can vary depending on the type of animal being
housed and the specific needs of the animals. However, there are some general
principles that can be followed to ensure that animal housing is safe, comfortable,
and functional. Here are some key considerations for the layout of animal

housing:

Space requirements: Animals need enough space to move around comfortably and
to engage in natural behaviours. The amount of space required will depend on
the size and breed of the animal, as well as the specific activities they will be
engaged in. For example, cows need more space than chickens, and animals that
are kept in confinement will require more space than those that are allowed to

roam freely.
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Environmental control: The temperature, humidity, and air quality inside the
animal housing should be carefully controlled to ensure the health and comfort
of the animals. This may involve the use of ventilation systems, heating or cooling

equipment, and lighting systems.

Lighting: Animals require adequate lighting to see and engage in natural
behaviours. The amount and type of lighting needed will depend on the animal's

specific needs and the activities they will be engaged in.

Feed and water access: Animals need regular access to food and water. The layout
of animal housing should ensure that feed and water sources are easily accessible

and that animals are able to eat and drink without competition.

Waste management: Animal housing should be designed to facilitate the
management of waste and prevent the accumulation of faeces and urine, which
can lead to disease and other health problems. This may involve the use of
specialized flooring or bedding materials, as well as the use of waste removal

systems.

Safety and security: Animal housing should be designed to protect the animals
from predators and other threats, as well as to prevent escape. This may involve
the use of fencing, gates, and other barriers.

Overall, the layout of animal housing should be designed to meet the specific
needs of the animals being housed, while also ensuring their health, safety, and

comfort.

Important sections of a large Dairy farm

A large dairy farm is a commercial dairy operation that typically has a herd of
hundreds or even thousands of cows. The scale of production is much larger than
a small or medium-sized dairy farm, and the operation is generally more
specialized and mechanized. A large dairy farm is a complex and highly
specialized operation that requires a significant investment in technology,
equipment, and infrastructure. The focus is on maximizing milk production and
efficiency, while also ensuring the health and welfare of the cows and the

sustainability of the farm.
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A large dairy farm can have several important sections that work together to
ensure the smooth and efficient functioning of the farm. Here are some of the

important sections of a large dairy farm:

Milking parlour: This is where the cows are milked, typically twice a day. The
milking parlour may include milking machines, stalls for the cows, and a milk

storage tank.

Barns: The barns provide shelter for the cows and are designed to meet their
specific needs. They may include areas for feeding, bedding, and exercise, as well

as areas for storing feed and other supplies.
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Pasture: Large dairy farms may have pasture areas where cows can graze and
exercise. These areas may be fenced in and managed to ensure the health and

safety of the cows.
Feed storage and processing: Dairy farms need to store and process large
amounts of feed, including hay, silage, and grain. Feed storage areas may include

silos, bins, and other storage facilities.

Manure management: Large dairy farms produce large amounts of manure, which

needs to be properly managed to prevent environmental pollution and ensure the
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health and safety of the cows. Manure management systems may include storage

facilities, composting areas, and waste removal systems.

Administrative offices: Dairy farms need to keep detailed records of their
operations, including milk production, cow health, and financial transactions.
Administrative offices may include areas for record-keeping, as well as space for

managing employee and supplier relationships.

Equipment maintenance and repair: Dairy farms rely on a wide range of
equipment, including tractors, milking machines, and feeding systems. A
dedicated area for equipment maintenance and repair is essential for keeping the

farm running smoothly.

Research and development: Large dairy farms may also have dedicated research
and development areas where they can experiment with new technologies,
practices, and breeding programs to improve the health and productivity of their

COWS.

Overall, each section of a large dairy farm plays a vital role in ensuring the
success and sustainability of the farm.

EXERCISE

A) FILL IN THE BLANKS:

1. Animals need enough space to move around comfortably and to

engage in

2. The , , and

inside the animal housing should be carefully controlled to
ensure the health and comfort of the animals.
3. Animals need regular access to and

4. The focus is on milk production and

5. Dairy farms rely on a wide range of
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6. The barns provide for the cows.

B) STATE TRUE OR FALSE:

1. The amount and type of lighting needed will depend on the
animal's specific needs.

2. Dairy farms do not rely on a wide range of equipment.

3. The layout of animal housing should ensure that feed and water
sources are easily accessible.

4. A large dairy farm is a complex and highly specialized
operation that requires a significant investment in technology.

5. Large dairy farms do not produce large amounts of manure.

C) WRITE SHORT NOTES ON:
1. Waste management

2. Environmental control

3. Safety and security

D) ANSWER THE FOLLOWING QUESTIONS:

1) What are the key considerations for the layout of animal
housing?

2) State the differences between large dairy farms and small dairy
farms.

3) Explain the important sections of a large dairy farm.

4) Why there is research and development department in large

dairy farms?
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UNIT 5 : TRANSFERING DAIRY ANIMALS
TO ANOTHER LOCATION

A livestock transfer refers to the movement of livestock from one location to
another. This can involve moving animals within a farm, between different farms,
or to a market or processing facility. Livestock transfers are a common practice
in the livestock industry, as they enable farmers and other stakeholders to
manage their herds more effectively and efficiently.

Livestock transfers are regulated by government authorities to ensure the health
and welfare of the animals and to prevent the spread of disease. Depending on
the type of livestock and the destination of the transfer, there may be specific

requirements for animal health testing, transportation, and documentation.

e v

Session 1: Purpose of Livestock Transfer

The purpose of livestock transfer is to move animals from one location to another
for a variety of reasons. Here are some common reasons why livestock may be
transferred:

Breeding: Livestock transfer enables farmers to introduce new genetics into their
herds, which can improve the overall quality of their livestock. Farmers may
transfer breeding animals from other farms or purchase semen or embryos to

breed their own animals.
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Sales: Livestock transfer is an important part of the livestock market. Farmers
may transfer animals to markets or processing facilities for sale, which can
generate income for their operations. In addition, livestock transfer can enable

farmers to sell their animals to buyers in other regions or countries.

Management: Livestock transfer can help farmers manage their herds more
effectively. For example, farmers may transfer animals between different
pastures or barns to adjust stocking rates or to provide better grazing or shelter.
Farmers may also transfer animals to separate them for breeding or to isolate sick

or injured animals.

Disease control: Livestock transfer can play an important role in controlling the
spread of disease. For example, farmers may transfer animals to quarantine areas
if they suspect that the animals have been exposed to a contagious disease. This
can prevent the disease from spreading to other animals in the herd or to

neighbouring farms.

Climate or environmental conditions: Livestock transfer can help farmers adapt
to changing environmental conditions. For example, farmers may transfer
animals to areas with better grazing or water availability during times of drought.
Similarly, farmers may transfer animals to areas with cooler temperatures during

periods of heat stress.

Genetic conservation: Livestock transfer can help preserve rare or endangered
breeds of livestock. Farmers may transfer animals between different farms or to
dedicated conservation programs to help maintain genetic diversity within the

livestock population.

Research: Livestock transfer is an important tool for researchers studying animal
behaviour, nutrition, genetics, and other topics. Researchers may transfer
animals between different facilities to conduct experiments or to study the

effects of different treatments or management practices.

Livestock transfer serves many purposes in the livestock industry, from breeding

and sales to management and disease control. By enabling farmers to move their
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animals to different locations and markets, livestock transfer helps to ensure the

health and welfare of the animals, as well as the sustainability of the industry.

Modes of animal transportation

There are many modes of animal transportation available, each with its own
advantages and disadvantages. Farmers and other stakeholders must carefully
consider the needs of their animals, the destination of the transportation, and the
cost and efficiency of the different modes of transportation before selecting the
most appropriate method. Proper handling and transportation are essential to
ensure the health and welfare of the animals and to maintain the sustainability
of the livestock industry.

Animal transportation is an essential part of the livestock industry. There are
many modes of animal transportation available, each with its own advantages and

disadvantages. Some of the most common modes of animal transportation are:

Road transport: Road transport is the most common mode of animal
transportation. Livestock trailers are used to transport animals from farms to
markets, processing facilities, and other locations. These trailers are specially
designed to provide adequate space, ventilation, and temperature control for the

animals. However, road transport can be stressful for animals, and accidents and

delays can occur.

Rail transport: Rail transport is another mode of animal transportation. Livestock
are loaded onto specially designed rail cars and transported to markets,

processing facilities, and other locations. Rail transport can be more efficient
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than road transport for long distances, but it can also be more expensive and less
flexible.

Air transport: Air transport is used to transport livestock over long distances,
such as for international trade. Livestock are loaded into specially designed cargo
planes and transported to their destination. Air transport can be faster than other

modes of transportation, but it can also be expensive and stressful for animals.

Water transport: Water transport is used to transport livestock by ship or barge.
This mode of transportation is often used for livestock that are being exported to
other countries. Water transport can be cost-effective for long distances, but it
can also be stressful for animals and can require special permits and regulations.
Walking: Walking is a traditional mode of animal transportation that is still used
in some parts of the world. Livestock are walked from one location to another,
usually over long distances. Walking can be less stressful for animals than other

modes of transportation, but it can also be time-consuming and require a lot of

resources.

Paddock shifting: Paddock shifting is a method of transporting livestock within a

farm. Livestock are moved from one paddock to another using temporary fences
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or gates. This method can be less stressful for animals than other modes of

transportation, but it can also be labour-intensive and require a lot of resources.

Difficulties faced by livestock during transfer

Livestock transfer can be a stressful experience for animals, particularly if they
are being transported over long distances or in unfavourable conditions. Here are

some difficulties that livestock may face during transfer:

Dehydration and starvation: Livestock may not have access to food and water
during transport, leading to dehydration and starvation. This can cause

significant health problems and can even result in death.

Heat stress or hypothermia: Depending on the weather conditions during
transport, livestock may be exposed to extreme temperatures that can cause heat
stress or hypothermia. This can be particularly problematic for animals that are

not accustomed to such conditions.

Physical injuries: During loading and unloading, animals may be injured due to
mishandling, slipping, or falling. This can cause physical trauma, which may lead

to long-term health problems or even death.

Disease transmission: Livestock can contract and spread diseases during
transport, especially if they are traveling with animals from different herds or
regions. This can result in significant economic losses for farmers and can also

pose a risk to public health.

Psychological stress: Livestock can experience psychological stress due to the
unfamiliar and confined environment during transport. This can cause anxiety,
aggression, and other behavioural problems that may have long-term effects on

the animal's welfare.

It is important to ensure that livestock is transported under appropriate
conditions that take into consideration their welfare, and regulations are in place
in many countries to ensure that animal transportation is done in a way that

minimizes their discomfort and suffering.
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EXERCISE

A) FILL IN THE BLANKS:

1.

A refers to the movement of livestock from
one location to another.
. Livestock transfers are regulated by to

ensure the health and welfare of the animals.

. Livestock transfer enables farmers to introduce new into

their herds.

is a traditional mode of animal transportation

that is still used in some parts of the world.

is a method of transporting livestock

within a farm

Livestock can contract and spread during transport

Livestock can experience psychological stress due to the unfamiliar

and confined environment during

B) STATE TRUE OR FALSE:

1.

Livestock can experience psychological stress due to the unfamiliar

and confined environment during transport.

. Water transport is a traditional mode of animal transportation,

3. Air transport can be faster than other modes of transportation.

Livestock transfer do not play an important role in controlling the

spread of disease.

. Walking can be less stressful for animals.

C) WRITE SHORT NOTES ON:

1.
2.
3.

Livestock transport
Disease control

Genetic conservation

D) ANSWER THE FOLLOWING QUESTIONS:

1.

What is the purpose of livestock transport? Explain.
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. Why is breeding important?

. What are the different modes of animal transfer?

. What factors are responsible for difficulties faced by livestock

during transfer?

. What is used to transport animals from farms to markets,

processing facilities, and other locations?

. Who regulates livestock transfers?
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UNIT 6 : FFEDING AND WATER
ARRANGEMENT FOR LIVESTOCK

Animal feed is any substance or combination of substances that is used to provide
nutrition to animals. It is typically given to livestock, poultry, and other domestic
animals to supplement their diet and ensure they receive the necessary nutrients

to maintain good health and productivity.
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Animal feed can be made from a variety of ingredients, including grains, oilseeds,
protein meals, minerals, vitamins, and other additives. These ingredients can be
combined in different ratios and forms, such as pellets, mash, or supplements,
depending on the specific needs of the animal and the type of production system
in which it is raised. The use of animal feed is important to ensure the proper
growth, development, and overall health of the animals, as well as to support the
quality and safety of the products derived from them, such as milk, eggs, and

other animal products.
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Session 1: Types of animal feed

There are several types of animal feed that are commonly used to provide
nutrition to livestock, poultry, and other domestic animals. Here are some of the

most common types of animal feed:

Concentrates: These are feedstuffs that are high in energy and low in fibre, such
as grains, oilseeds, and their by-products. Concentrates are typically used to
supplement the forage-based diet of ruminant animals, such as cattle, sheep, and

goats.

Ground Nut Cake

Forages: These are feedstuffs that are high in fibre and lower in energy, such as
hay, silage, and pasture grasses. Forages are an important source of nutrition for
ruminant animals, as they provide the necessary fibre for proper digestion and

maintain good rumen health.
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Protein supplements: These are feedstuffs that are high in protein, such as
soybean meal, cottonseed meal, and fish meal. Protein supplements are often
used to supplement the diets of animals that require more protein than what is

provided by their forage or concentrate intake.

Mineral and vitamin supplements: These are feed additives that provide essential
minerals and vitamins that may be lacking in the animal's diet. These
supplements are typically added to the animal's feed or provided separately in a

mineral block or lick.

Additives: These are substances that are added to animal feed to improve its
nutritional value or to enhance animal health and performance. Examples of

additives include probiotics, prebiotics, enzymes, and growth promoters.

The specific type and composition of animal feed used will depend on the type

of animal, its age, weight, production stage, and nutritional requirements.

Composition of feed and its quality

The composition of animal feed can vary widely depending on the type of animal
being fed, its nutritional requirements, and the availability and cost of feed
ingredients. However, in general, animal feed is made up of several categories of

nutrients, including protein, carbohydrates, fats, vitamins, minerals, and water.

Protein is an essential nutrient for animals, as it is required for the growth and
repair of tissues, the production of enzymes and hormones, and the maintenance
of a healthy immune system. Protein in animal feed is typically derived from plant
or animal sources, such as soybean meal, cottonseed meal, corn gluten meal, fish
meal, and poultry meal. Protein can also be provided through forage-based diets,
such as pasture grasses and hay. The protein content of animal feed can range
from 10% to 30%, depending on the animal's nutritional requirements and
production stage.

Carbohydrates are another important nutrient in animal feed, as they provide
energy for the animal's metabolism and physical activity. Carbohydrates in

animal feed can be derived from grains, such as corn, wheat, and barley, as well
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as from other sources, such as molasses, sugar beets, and potatoes. The
carbohydrate content of animal feed can range from 30% to 70%, depending on
the animal's energy requirements and the availability and cost of feed

ingredients.

Fats are also an important component of animal feed, as they provide a
concentrated source of energy and essential fatty acids that are required for
growth and reproduction. Fats in animal feed can be derived from plant sources,
such as soybean oil and corn oil, or from animal sources, such as tallow and fish
oil. The fat content of animal feed can range from 2% to 15%, depending on the

animal's energy requirements and the availability and cost of feed ingredients.

Vitamins and minerals are essential nutrients that are required in small quantities
for a wide range of physiological functions, including bone growth, immune
function, and enzyme activity. Vitamins in animal feed can be added through
vitamin premixes or can be provided naturally through the feed ingredients, such
as in the case of vitamin A in green forage. Minerals in animal feed can be
provided through mineral premixes or through the inclusion of specific feed
ingredients, such as limestone for calcium supplementation. The vitamin and
mineral content of animal feed can vary widely depending on the animal's
nutritional requirements and the availability and cost of feed ingredients.

Water is also an important component of animal feed, as animals require a
constant supply of clean, fresh water for proper digestion, hydration, and
temperature regulation. The amount of water required by animals can vary

depending on the species, age, weight, and environmental conditions.

In addition to the main categories of nutrients listed above, animal feed can also
contain a variety of other additives, such as probiotics, prebiotics, enzymes,
antioxidants, and growth promoters. These additives are often included in animal
feed to improve the animal's health and performance, enhance nutrient

utilization, and reduce the incidence of disease.
It is important to note that the composition of animal feed can vary widely

depending on the animal's nutritional requirements and the availability and cost

of feed ingredients. As such, feed manufacturers and nutritionists must carefully
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formulate animal diets to meet the specific needs of each animal and to balance

nutrient intake with production goals and economic considerations.

Carbohydrate

Quality of Animal feed

The quality of animal feed is a critical factor in ensuring the health and
productivity of livestock, poultry, and other domestic animals. Good quality
animal feed should provide a balanced and complete diet that meets the animal's
nutritional requirements, is free from harmful contaminants, and is palatable and

digestible.
Here are some of the key factors that contribute to the quality of animal feed:

Nutrient content: Good quality animal feed should provide the correct balance of
nutrients, including protein, carbohydrates, fats, vitamins, and minerals, to meet
the animal's specific nutritional needs. The nutrient content of animal feed

should be based on sound nutritional principles and should be adjusted as
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necessary to account for factors such as animal age, weight, production stage,

and environmental conditions.

Ingredient quality: The quality of the ingredients used in animal feed is a critical
factor in determining the quality of the final product. Feed ingredients should be
sourced from reliable and reputable suppliers, and should be free from
contaminants such as mold, toxins, and harmful bacteria. Ingredients should also

be properly stored and handled to maintain their quality and freshness.

Palatability: Animals are more likely to consume feed that is palatable and
appetizing. Good quality animal feed should be formulated to provide a balanced
and appealing taste, texture, and aroma that will encourage animals to eat and

maintain their appetite.

Digestibility: The digestibility of animal feed is a measure of how efficiently the
animal's digestive system can break down and absorb the nutrients in the feed.
Good quality animal feed should be highly digestible, meaning that a high
proportion of the nutrients in the feed are absorbed by the animal and used for
growth, maintenance, and other physiological functions.

Safety: Animal feed should be free from harmful contaminants such as
mycotoxins, heavy metals, pesticides, and other chemicals that can pose arisk to
animal health and safety. Feed manufacturers should implement strict quality
control measures to ensure that feed products meet regulatory standards and are

safe for animal consumption.

Consistency: The quality of animal feed should be consistent from batch to batch
to ensure that animals receive a consistent and balanced diet over time. Feed
manufacturers should implement quality assurance programs and testing
protocols to ensure that feed products meet the required nutrient specifications

and other quality criteria.

In summary, the quality of animal feed is a critical factor in ensuring the health
and productivity of livestock, poultry, and other domestic animals. Good quality
animal feed should provide a balanced and complete diet that meets the animal's
nutritional requirements, is free from harmful contaminants, and is palatable and

digestible.
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Assessing the overall quality of the feed

Assessing the overall quality of animal feed involves evaluating several key
factors that contribute to its nutritional value, safety, and effectiveness in
meeting the needs of the animal. Here are some common methods used to assess

the overall quality of animal feed:

Laboratory analysis: Laboratory analysis is a useful tool for assessing the nutrient
content, digestibility, and safety of animal feed. Samples of the feed can be sent
to a certified laboratory for analysis of key parameters such as protein, fat, fibre,
vitamins, minerals, moisture content, and presence of contaminants such as

mycotoxins, pesticides, and heavy metals.

Animal performance: Another important method for assessing the quality of
animal feed is by observing the performance and health of animals that are
consuming the feed. This can involve monitoring factors such as feed intake,

growth rate, milk production, egg production, and overall health of the animals.

Palatability testing: Palatability testing is used to evaluate how well animals
accept and consume a particular feed. This involves offering the feed to animals

and observing their response, including factors such as smell, taste, and texture.

Feed label analysis: Feed labels provide important information about the
composition and nutrient content of animal feed. Careful analysis of the feed
label can help to ensure that the feed meets the specific nutritional needs of the

animal and is free from harmful contaminants.

Supplier reputation: The reputation and track record of the supplier can be an
important indicator of the quality of animal feed. Reliable and reputable suppliers
are more likely to provide high-quality feed that meets regulatory standards and

is safe for animal consumption.

In summary, assessing the overall quality of animal feed requires careful
evaluation of key factors such as nutrient content, safety, digestibility, and
palatability. By using a combination of laboratory analysis, animal performance

monitoring, feed label analysis, and supplier reputation assessment, it is possible
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to ensure that animals receive the highest quality feed that meets their specific

nutritional needs and supports their health and productivity.

EXERCISE

A) FILL IN THE BLANKS:

1. Animal feed is any substance or combination of substances that

is used to provide to animals.

2. provide important information about

the composition and nutrient content of animal feed.

3. is a useful tool for assessing the

nutrient content, digestibility, and safety of animal feed.

4. Animal feed should be free from harmful contaminants such as

mycotoxins, and pesticides.

5. The quality of is a critical factor in

ensuring the health and productivity of livestock, poultry, and

other domestic animals.

6. The digestibility of animal feed is a measure of how efficiently

the animal's can break down and

absorb the nutrients in the feed.

7. and are essential

nutrients that are required in small quantities.

B) STATE TRUE OR FALSE:

1.

ur A W N

Animal feed is any substance or combination of substances that
is used to provide nutrition to animals.
Water is not an important component of animal feed.
The fat content of animal feed can range from 2% to 15%.
Good quality animal feed should not be highly digestible.
Good quality animal feed should provide a balanced and complete
die
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C) SHORT ANSWER TYPE QUESTION:

What is animal feed?

What ingredients are added in animal feed?
What is the use of concentrates?

What are forages?

vl A W N =

Give two examples of additives.

D) ANSWER THE FOLLOWING QUESTIONS:

1. What are the different types of animal feed?

2. Why carbohydrates are important in animal feed?

3. What factors contribute to the quality of animal feed?

4. What is the role of water in animal feed?

5. Explain the role of proteins, fats, vitamins and minerals in the
animal feed.

6. What are the common methods used to assess the overall quality
of animal feed? Explain.

Session 2: Feed requirements of Dairy animals

Dairy animals have specific nutritional requirements that must be met in order
to maintain good health, support milk production, and ensure high-quality milk.
In order to meet these requirements, dairy farmers must carefully select and
manage feed ingredients, formulate rations, and monitor animal health and

performance.
Here are the key feed requirements of dairy animals:

Energy: Dairy animals require energy in
the form of carbohydrates and fats to
support milk production and other
physiological functions. The amount of
energy required varies depending on
factors such as age, body weight, and

milk production level. Energy

requirements can be met through the use
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of high-energy feed ingredients such as corn, barley, wheat, and soybean meal,
as well as fats and oils.

Protein: Protein is essential for building and repairing tissues, including milk-
producing cells. Dairy animals require high-quality protein sources such as
soybean meal, canola meal, cottonseed meal, and alfalfa hay to meet their protein
requirements. The amount of protein required varies depending on factors such

as age, body weight, and milk production level.

Fibre: Fibre is essential for maintaining a healthy digestive system and preventing
digestive disorders such as acidosis. Dairy animals require a balance of digestible

and indigestible fibre in their diet. Good sources of fibre include hay, silage, and

straw.

Vitamins: Dairy animals require a range of vitamins, including vitamins A, D, E,
and K, as well as B-complex vitamins such as thiamine, riboflavin, and niacin.
These vitamins are necessary for proper metabolism, immune function, and
overall health. Vitamin requirements can be met through the use of vitamin

supplements or by including feed ingredients that are naturally high in vitamins.

Minerals: Minerals such as calcium, phosphorus, magnesium, and potassium are

essential for strong bones, healthy muscles, and other physiological functions.
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Dairy animals require a balance of macro-minerals and trace minerals in their
diet. Good sources of minerals include mineral supplements and feed ingredients

such as alfalfa meal, wheat bran, and molasses.

Water: Water is essential for maintaining hydration, regulating body temperature,
and supporting metabolic functions. Dairy animals require a consistent supply of

clean, fresh water at all times.

In order to meet the feed requirements of dairy animals, farmers must carefully
select and manage feed ingredients, formulate rations, and monitor animal health

and performance. Here are some best practices for feeding dairy animals:

Use high-quality feed ingredients: Good quality feed ingredients are essential for
meeting the nutritional requirements of dairy animals. Farmers should source
feed ingredients from reputable suppliers and store them properly to maintain

their quality and freshness.

Formulate balanced rations: Dairy farmers should work with a nutritionist to
formulate rations that meet the specific nutritional needs of their animals.
Rations should be balanced for energy, protein, fibre, vitamins, and minerals, and
should be adjusted as necessary to account for changes in animal age, weight,

and milk production level.

Monitor feed intake: Dairy farmers should monitor feed intake to ensure that
animals are consuming the recommended amount of feed. Changes in feed intake

can be an early indicator of health or management issues.

Monitor animal health and performance: Regular monitoring of animal health and
performance can help to identify potential nutritional deficiencies or health
issues. Farmers should monitor factors such as body weight, milk production,

milk quality, and overall animal behaviour.
Provide clean water: Dairy animals require a consistent supply of clean, fresh

water always. Farmers should regularly clean and maintain water sources to

ensure that animals have access to clean water.
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In summary, meeting the feed requirements of dairy animals requires careful
selection and management of feed ingredients, formulation of balanced rations,

and regular monitoring of animal health and performance.

Major categories of feed ingredients used for preparation of rations

There are many different feed ingredients that can be used in the preparation of
rations for livestock, including dairy cows, beef cattle, swine, poultry, and other
species. These feed ingredients can be divided into several major categories
based on their nutritional composition and other properties. Here are some of the

major categories of feed ingredients used for the preparation of rations:

Cereal Grains: Cereal grains are a major source of energy in livestock diets. They
are high in carbohydrates, primarily starch, and low in protein. The most
commonly used cereal grains in livestock diets are corn, wheat, barley, sorghum,

and oats. These grains can be fed whole or processed, such as rolled or ground,

to improve their digestibility.
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Protein Sources: Protein is an essential nutrient for livestock, and many different
feed ingredients can be used as protein sources in rations. Some of the most
common protein sources include soybean meal, cottonseed meal, canola meal,
sunflower meal, distiller’s grains, and fish meal. These protein sources vary in

their protein content, digestibility, and amino acid profile.

Forages: Forages are plant materials that are typically high in fibre and used to
provide bulk and structure in livestock diets. Common forages used in livestock
diets include alfalfa hay, grass hay, corn silage, sorghum silage, and haylage.
Forages are an important source of fibre, which is essential for digestive health

in livestock.

By-Products: Many different by-products from the food and beverage industry can
be used as feed ingredients in livestock diets. These by-products can be high in
energy, protein, and other nutrients, and can be an economical alternative to
more traditional feed ingredients. Examples of by-products used in livestock

diets include bakery waste, distiller’s grains, citrus pulp, and beet pulp.

Fats and Oils: Fats and oils are a concentrated source of energy in livestock diets
and can be used to increase the energy density of rations. Common sources of
fats and oils used in livestock diets include soybean oil, corn oil, canola oil, and

animal fats.

Minerals and Vitamins: Minerals and vitamins are essential nutrients that are
required in small amounts in livestock diets. Common mineral sources used in
livestock diets include limestone, dicalcium phosphate, and trace mineral
premixes. Vitamin sources used in livestock diets include synthetic vitamins and

natural sources such as alfalfa meal and fish meal.

Additives: Additives are feed ingredients that are added to livestock diets for
specific purposes, such as improving feed efficiency, promoting growth, or
controlling disease. Common additives used in livestock diets include antibiotics,

probiotics, enzymes, and organic acids.

Roughages: Roughages are bulky feed ingredients that are high in fiber and low

in energy. Common roughages used in livestock diets include straw, corn stover,
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and other crop residues. Roughages are important for promoting digestive health

and preventing digestive disorders such as acidosis.

When formulating rations for livestock, it is important to consider the nutrient
requirements of the animals, the availability and cost of feed ingredients and any
special considerations related to animal health and performance. By selecting and
managing feed ingredients carefully, livestock producers can ensure that their
animals receive a balanced and nutritious diet that supports their health and

productivity.

EXERCISE

A) FILL IN THE BLANKS:

1. Dairy animals have specific nutritional requirements that must be

met in order to maintain , ,

and ensure

2. The amount of protein required varies depending on factors such

as age, , and level.
3. Dairy animals require a balance of and in
their diet.

4. Forages are an important source of

5. are bulky feed ingredients that are high in fibre

and low in energy.

B) STATE TRUE OR FALSE:
1. Energy requirements can be met through the use of high-energy
feed ingredients.
2. Protein is essential for building and repairing tissues.
3. Fibre is not essential for maintaining a healthy digestive system.
4. Vitamin requirements can be met through the use of vitamin
supplements.

5. Cereal grains are not a major source of energy in livestock diets.
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6. Roughages are not important for promoting digestive health.

C) ANSWER THE FOLLOWING QUESTIONS:

1. What are the key feed requirements of dairy animals?

2. What is formulate balanced rations?

3. What are the major categories of feed ingredients used for the
preparation of rations?

4. What is the role of fats and oil in animal feed?

5. What factors should be considered while formulating rations for
livestock?

6. What are the major categories of feed ingredient? Explain.

Session 3: Equipment and machinery used in preparation of

animal feed

The preparation of animal feed involves several steps, including grinding, mixing,
and pelleting. To accomplish these tasks, various types of equipment and
machinery are used. Here are some of the most common types of equipment and

machinery used in the preparation of animal feed:

Grinders: Grinders are used to reduce the particle size of feed ingredients,
improving digestibility and increasing the surface area available for enzymatic
digestion. They are available in a variety of sizes and configurations, including
hammer mills, roller mills, and crushers. Hammer mills are the most commonly
used type of grinder in the feed industry, as they are versatile and easy to use.
Roller mills are also commonly used, particularly for producing uniform particle

size in mash feeds.

Mixers: Mixers are used to combine different feed ingredients into a
homogeneous mixture. They are available in a variety of sizes and configurations,
ranging from small handheld mixers to large stationary mixers. Horizontal mixers
are the most commonly used type of mixer in the feed industry, as they are
efficient and provide uniform mixing. Vertical mixers are also available and can
be useful for certain types of feed, such as those containing large amounts of hay

or straw.
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Pellet Mills: Pellet mills are used to compress and extrude feed ingredients into
pellets. Pelleting improves feed efficiency by increasing the density of the feed
and reducing feed wastage. Pellet mills come in various sizes and designs, but all
consist of a die and rollers. The feed ingredients are forced through the die by
the rollers, which compress them into pellets of a specific size and shape. Pellet

mills can be manual, semi-automatic, or fully automated, depending on the

desired level of automation.

(rasses, Beans Pellets Diameter: 8mm Corn Stalk Pellets Make Feed for Large Animals

V egetables, otc.

Conveyors: Conveyors are used to transport feed ingredients and finished feed
products between different stages of the feed production process. They are
available in various types, including screw conveyors, bucket elevators, and belt
conveyors. Screw conveyors are the most commonly used type of conveyor in the

feed industry, as they are reliable and efficient.

Scales and Weighing Systems: Scales and weighing systems are used to accurately
measure and control the amount of feed ingredients used in the production of
animal feed. They are available in various types, including platform scales,
hopper scales, and automated weighing systems. Automated weighing systems
use load cells and computer software to control the amount of feed ingredients

used, improving accuracy and efficiency.
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Extruders: Extruders are specialized pieces of equipment that are used to produce
high-quality animal feed, particularly for aquaculture and pet food. Extruders
work by combining heat, pressure, and shear forces to cook and process the feed
ingredients. The resulting feed is more easily digestible and has improved

nutrient bioavailability.

Dryers: Dryers are used to remove moisture from feed products, increasing their
shelf life and reducing the risk of spoilage. They are commonly used in the
production of pelleted feeds, as the pellets must be dried before they can be
stored or transported. Dryers come in various types, including rotary dryers,
fluidized bed dryers, and belt dryers.

Grading and Screening Equipment: Grading and screening equipment is used to
sort and separate feed ingredients and finished feed products based on particle
size or density. This equipment can be used to remove impurities or to create
different size or density fractions of the feed. Common types of grading and

screening equipment include sieves, screens, and air classifiers.

Packaging Equipment: Packaging equipment is used to package finished feed
products into bags or containers for storage and transport. This equipment can
be manual or automated, and may include bagging machines, filling machines,
and labelling machines. Packaging equipment is an important part of the feed
production process, as it ensures that finished products are protected from

contamination and are easily transportable.

Control and Monitoring Systems: Control and monitoring systems are used to
regulate and optimize the feed production process. These systems can include
software programs, sensors, and data loggers that track feed ingredients,
production rates, and quality parameters. Control and monitoring systems are
particularly important for large-scale feed production operations, as they allow

for real-time monitoring and adjustment of the production process.
In addition to these types of equipment and machinery, there are many other

specialized tools and devices used in the feed industry, including moisture

meters, particle size analysers, and bagging machines.
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The selection of equipment and machinery used in the preparation of animal feed
depends on several factors, including the type and quantity of feed being
produced, the available resources, and the level of automation desired. Here are
some key considerations for selecting equipment and machinery for animal feed

preparation:

Type of Feed: Different types of animal feed require different types of equipment
and machinery. For example, pelleted feed requires a pellet mill, while mash feed
can be produced using a hammer mill and mixer. Specialty feeds, such as those
for aquaculture or pet food, may require specialized processing equipment, such

as extruders.

Production Volume: The size of the operation and the volume of feed being
produced will influence the selection of equipment and machinery. Small-scale
operations may only require basic equipment, such as a grinder and mixer, while
larger operations may require more specialized and automated equipment to

increase efficiency.

Available Resources: The available resources, such as electricity, water, and labor,
will also influence the selection of equipment and machinery. For example, a
location without access to electricity may require manual or hand-cranked
equipment. Similarly, a location without access to a reliable water supply may
require dry processing methods.

Maintenance and Repair: Maintenance and repair requirements should also be
considered when selecting equipment and machinery. Equipment that is difficult
to maintain or repair can result in downtime and decreased efficiency. It is
important to choose equipment that is reliable and easy to maintain, with

accessible parts and repair services.

Cost: Cost is also an important consideration when selecting equipment and
machinery. The initial cost of the equipment, as well as the ongoing operating
costs, should be taken into account. While it may be tempting to choose the least
expensive equipment, it is important to consider the long-term cost-effectiveness

of the equipment and the potential for increased efficiency and productivity.
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In selecting equipment and machinery for animal feed preparation, it is important
to consider the specific needs and goals of the operation. Some key factors to
consider include the type and quantity of feed being produced, the available
resources, the level of automation desired, and the long-term cost-effectiveness
of the equipment. By carefully selecting the right equipment and machinery,
animal feed producers can improve their efficiency, increase their productivity,

and produce high-quality feed products for their customers.

Maintenance of equipment and machinery

Proper maintenance of equipment and machinery is essential to ensure that they
remain in good working condition, perform efficiently, and have a long service
life. Neglecting maintenance can result in costly breakdowns, increased
downtime, and reduced productivity. In this book, we will discuss the importance
of equipment and machinery maintenance, common maintenance practices, and

tips for developing an effective maintenance program.

Importance of Equipment and Machinery Maintenance:
Improved Reliability: Regular maintenance reduces the risk of equipment failures,
breakdowns, and unplanned downtime. This results in improved reliability and

increased production uptime.

Increased Efficiency: Well-maintained equipment operates more efficiently,
which can result in reduced energy consumption, lower operating costs, and

improved product quality.

Longer Service Life: Proper maintenance can extend the service life of equipment,

reducing the need for costly repairs and replacements.

Enhanced Safety: Regular maintenance can identify and mitigate potential safety

hazards, reducing the risk of accidents and injuries.
Common Maintenance Practices:

There are several common maintenance practices that can be used to keep

equipment and machinery in good working order:
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Inspections: Regular inspections are essential to identify potential problems
before they escalate. Inspections should be performed by trained personnel and
should include visual inspections, listening for unusual noises, checking for

leaks, and verifying proper operation of safety features.

Lubrication: Proper lubrication is essential to reduce friction, prevent wear, and
extend the service life of equipment. Lubrication should be performed on a
regular schedule wusing the manufacturer's recommended Ilubricants and

procedures.

Cleaning: Regular cleaning is important to remove dirt, debris, and other
contaminants that can damage equipment or interfere with its operation.
Cleaning should be performed using appropriate cleaning agents and methods,

taking care not to damage sensitive components or electrical systems.

Calibration: Calibration ensures that equipment is operating within the
manufacturer's specified tolerances. Calibration should be performed on a

regular schedule using calibrated instruments and equipment.

Replacement of Wear Parts: Many types of equipment have wear parts that need
to be replaced periodically. Wear parts should be inspected on a regular basis and
replaced as needed to prevent equipment failure.

Tips for Developing an Effective Maintenance Program:

Developing an effective maintenance program can be challenging, but there are

several tips that can help:

Develop a Plan: Develop a comprehensive maintenance plan that includes
schedules, procedures, and responsibilities. The plan should be based on the
manufacturer's recommendations and should take into account the operating

environment, the frequency of use, and the criticality of the equipment.

Train Personnel: Personnel responsible for equipment maintenance should
receive comprehensive training on maintenance procedures, safety practices, and

troubleshooting techniques.
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Document Everything: Document all maintenance activities, including
inspections, repairs, and replacements. This information can be used to track
equipment performance, identify trends, and make informed decisions about

maintenance schedules and replacement cycles.

Use Technology: Many modern equipment and machinery come with built-in
sensors and diagnostic systems that can monitor equipment performance,
identify potential problems, and provide alerts when maintenance is required.
These systems can be integrated with maintenance management software to

automate maintenance schedules and reduce the risk of equipment failure.

Schedule Downtime: Equipment maintenance often requires downtime, which can
impact production schedules. To minimize the impact of downtime, schedule
maintenance during periods of low production or when equipment is not in use.
Proper maintenance of equipment and machinery is essential to ensure that they
remain in good working condition, perform efficiently, and have a long service
life. Common maintenance practices include inspections, lubrication, cleaning,
calibration, and replacement of wear parts. Developing an effective maintenance
program requires developing a plan, training personnel, documenting

maintenance activities, using technology, and scheduling downtime.

Preparation of concentrate mixture

Concentrate mixture is a type of animal feed that is used to supplement the diets
of livestock. It is typically made up of a combination of grains, protein sources,
and mineral and vitamin supplements. In this book, we will discuss the
preparation of concentrate mixture, including the selection of ingredients, mixing

and processing methods, and quality control measures.

Selection of Ingredients:

The selection of ingredients for concentrate mixture should be based on several
factors, including the nutritional requirements of the animals, the availability and
cost of ingredients, and the desired performance outcomes. The following are

some common ingredients used in concentrate mixtures:
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Grains: Common grains used in concentrate mixtures include corn, wheat, barley,

oats, and sorghum. These grains provide energy and are high in carbohydrates.

Protein Sources: Protein sources used in concentrate mixtures include soybean
meal, cottonseed meal, canola meal, and distillers' grains. These protein sources
provide essential amino acids and are used to meet the protein requirements of

the animals.

Mineral and Vitamin Supplements: Concentrate mixtures may also include
mineral and vitamin supplements to ensure that animals are receiving all the
necessary nutrients for optimal health and performance. These supplements may
include calcium, phosphorus, salt, and trace minerals such as copper, zinc, and

manganese.

Mixing and Processing Methods:

The mixing and processing methods used to prepare concentrate mixture can
have a significant impact on the quality and consistency of the final product. The
following are some common mixing and processing methods used in concentrate

mixture preparation:

Grinding: Grains and other ingredients may be ground to reduce particle size,

which can improve digestibility and nutrient availability.

Mixing: Once the ingredients are selected and ground, they are typically mixed
together in a mixer. The mixing time and speed can be adjusted to ensure that

the ingredients are thoroughly blended.

Pelleting: Pelleting is a process in which the mixed concentrate is compressed
into pellets. Pelleting can improve feed intake and digestibility and reduce

wastage.
Crumbling: Crumbling is a process in which pellets are broken down into smaller

pieces. This can improve feed intake and digestibility for animals that have

difficulty consuming larger pellets.
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Quality Control Measures:
To ensure the quality and consistency of concentrate mixture, several quality
control measures should be implemented. The following are some common

quality control measures:

Ingredient Analysis: Each ingredient should be analysed for nutrient content,

moisture, and contaminants such as mold and toxins.

Batch Testing: After the concentrate mixture is prepared, a sample should be

taken and analyzed for nutrient content and quality.

Record Keeping: All batches of concentrate mixture should be labelled and
recorded, including the date of preparation, batch number, and ingredient
information.

Storage: Concentrate mixture should be stored in a clean, dry, and well-ventilated

area to prevent spoilage and contamination.

Concentrate mixture is a valuable supplement to the diets of livestock, providing
essential nutrients and energy to support optimal health and performance. The
preparation of concentrate mixture involves the selection of ingredients, mixing
and processing methods, and quality control measures. By following these
guidelines, farmers and producers can ensure that their animals are receiving a

high-quality, consistent, and nutritionally balanced diet.

Storage of animal feed

Storage of animal feed is an essential aspect of animal husbandry. Proper storage
of animal feed ensures that the feed remains safe, nutritious, and free from
contaminants. In this book, we will discuss the key factors to consider when
storing animal feed, including storage location, container type, temperature and
humidity control, and pest management.

Storage Location:
The location of the storage area is an important factor to consider when storing

animal feed. The storage area should be clean, dry, well-ventilated, and free from

pests. The area should be away from direct sunlight, heat sources, and moisture,
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as these can cause spoilage, mold growth, and nutrient loss. Ideally, the storage
area should be located in a cool, dry place, such as a barn or a feed room.

Container Type:

The type of container used for storing animal feed is also critical. The container
should be durable, air-tight, and pest-proof. Common container types include
bags, bins, and barrels. Bags should be made of strong, tear-resistant material
and should be sealed to prevent moisture and pest entry. Bins and barrels should
be made of food-grade materials and should have tight-fitting lids. Containers

should be stacked off the floor to prevent moisture damage and pest infestation.

Temperature and Humidity Control:

Temperature and humidity control are essential to prevent spoilage and mold
growth in animal feed. Ideally, the storage area should have a consistent
temperature and humidity level. Temperature should be kept below 75°F to
prevent mold growth and nutrient loss. Humidity should be kept below 70% to
prevent moisture build-up and spoilage. If the storage area is prone to high

humidity, a dehumidifier can be used to reduce moisture levels.

Pest Management:

Pest management is crucial in the storage of animal feed. Pests such as rodents
and insects can contaminate feed and cause spoilage. To prevent pest infestation,
the storage area should be kept clean, and any spills or leaks should be cleaned
up promptly. The storage area should be inspected regularly for signs of pest
activity, such as droppings or gnaw marks. Pesticides should be used only as a
last resort and should be stored in a separate area away from the animal feed.

Proper storage of animal feed is crucial to maintaining the nutritional value,
safety, and quality of the feed. The storage location should be clean, dry, and
well-ventilated, and the container should be durable and pest-proof. Temperature
and humidity levels should be controlled to prevent spoilage and mold growth.
Pest management measures should be implemented to prevent contamination by
rodents and insects. By following these guidelines, farmers and producers can

ensure that their animals receive high-quality, safe, and nutritious feed.
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Structures used for storage of animal feed
There are various structures used for the storage of animal feed, and the choice
of structure depends on factors such as the type and quantity of feed, available

space, budget, and climate. Here are some of the most common structures used

for storing animal feed:

Silos: Silos are tall cylindrical or rectangular structures used for storing large
quantities of animal feed. They are made of metal, concrete, or wood and can be
either sealed or unsealed. Sealed silos are airtight and are used to store moist or
high-moisture feeds such as silage, while unsealed silos are used to store dry
feeds such as grains and pellets. Silos are often equipped with ventilation systems

to maintain a cool, dry environment and prevent spoilage.

Bins: Bins are smaller structures used for storing animal feed, and they come in
different shapes and sizes. They can be made of wood, metal, or plastic, and they
are often used for storing dry feeds such as grains, pellets, and mineral
supplements. Bins can be either free-standing or mounted on walls, and they

should be placed in a dry, well-ventilated area to prevent spoilage.
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Bulk bags: Bulk bags are large,
flexible bags made of woven
polypropylene, and they are
often used for storing dry animal
feed such as grains, pellets, and
powders. They come in different

sizes and can hold up to several

tons of feed. Bulk bags are often

placed on pallets for ease of
transport and storage, and they should be kept in a dry, cool area to prevent

spoilage.

Totes: Totes are large plastic containers
used for storing liquids, powders, and

small pellets. They are often used for

storing supplements and medications
for livestock. Totes come in different -
sizes, and they are stackable, making
them space-efficient. They should be
kept in a dry, cool area to prevent

spoilage.

Hoppers: Hoppers are structures used for storing and dispensing feed. They are
often used in automated feeding systems and are designed to dispense a
predetermined amount of feed at a time. Hoppers can be made of metal, plastic,
or concrete and should be kept in a dry, well-ventilated area to prevent spoilage.
Pits: Pits are used for storing silage and other moist animal feeds. They are
excavated into the ground and lined with concrete or plastic to prevent moisture
from seeping into the soil. Pits can be either covered or uncovered, and they

should be well-ventilated to prevent mold growth and spoilage.

In conclusion, the type of structure used for storing animal feed depends on
factors such as the type and quantity of feed, available space, and climate. It is
important to choose a structure that provides adequate protection against

moisture, pests, and other contaminants to ensure the quality and safety of the
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animal feed. Proper ventilation and temperature control are also crucial to

prevent spoilage and mold growth.

EXERCISE

A) FILL IN THE BLANKS:

1.

10. Storage of animal feed is an essential aspect of

. Totes are large plastic containers used for storing

are used to reduce the particle size of feed

ingredients.

are tall cylindrical or rectangular structures used

for storing large quantities of animal feed.

powders, and

The preparation of animal feed involves several steps, including

grinding,

are structures used for storing and

dispensing feed.

is essential to reduce friction.

. Proper storage of animal feed is crucial to maintaining the

nutritional value, , and

is crucial in the storage of animal

feed.

and levels should

be controlled to prevent spoilage.

B) STATE TRUE OR FALSE:

1) The container should be durable, air-tight, and pest-proof.
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To prevent pest infestation, the storage area should not be kept
clean.

Dehumidifier is not used to reduce moisture levels.

Humidity should be kept below 70% to prevent moisture build-
up and spoilage.

Concentrate mixture is a valuable supplement to the diets of
livestock.

Calibration ensures that equipment is operating within the
manufacturer's specified tolerances.

Regular maintenance doesn’t reduce the risk of equipment

failures.

C) SHORT ANSWER TYPE QUESTION:

w

e A

. What are the steps involved in preparation of animal feed?

. What are grinders?

Why is proper maintenance of equipment and machinery is
essential?

What are hoppers?

What are silos?

Why are dryers used?

What is the use of grading and screening equipment?

What should we do to prevent pest?

D) ANSWER THE FOLLOWING QUESTIONS:

1.

What are the most common types of equipment and machinery

used in the preparation of animal feed? Explain briefly.

. Write a note on selecting equipment and machinery for animal

feed preparation.

. Why equipment and machineries should be maintained? What

are the common maintenance practices?
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4. What points should we consider in developing an Effective
Maintenance Program?

5. Write a note on preparation of concentrate mixture?

6. What key factors should be considered in preparation of animal
feed?

7. Write a note on structures used for storage of animal feed.

Session 4: Maintain the feed and water supply in a dairy farm

Feed and fodder are both essential components of a dairy farm operation, as they

provide the necessary nutrition for dairy cows to produce milk.

Feed typically refers to the concentrated, processed feeds that are given to dairy
cows, such as grains, soybeans, and other protein-rich supplements. These feeds
are typically purchased from feed mills or other suppliers, and they provide the
necessary nutrients and energy that dairy cows need to maintain their health and

productivity.

Fodder, on the other hand, refers to the natural forage and grasses that are grown
on the farm and used as feed for dairy cows. This can include pasture, hay, silage,
and other forage crops that are grown specifically to feed dairy cows. Fodder is
typically less expensive than purchased feed, and it also provides additional

health benefits to dairy cows, such as improved digestion and overall health.

In a dairy farm, it is important to strike a balance between the use of purchased
feed and fodder. While purchased feed is typically more consistent and can
provide more targeted nutrition, it can also be more expensive and may not
provide the same health benefits as natural forage. On the other hand, relying too
heavily on fodder can limit the amount of nutrition and energy that dairy cows
receive, which can impact their productivity and overall health. A balanced
approach that incorporates both purchased feed and natural forage is typically
the most effective way to ensure that dairy cows receive the necessary nutrition

and care they need to produce high-quality milk.
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Plan for ensuring regular supply of feed and fodder in a dairy farm
Ensuring a regular supply of feed and fodder is essential for the success of a dairy
farm. Here are some steps that can be taken to ensure a consistent and high-

quality supply of feed and fodder:

Crop planning: Develop a crop plan that takes into account the nutritional
requirements of the dairy cows and the growing conditions in the region. This
plan should include the types of forage crops to be grown, the acreage needed
for each crop, and the planting and harvesting schedules.

Soil testing and management: Conduct regular soil tests to determine the nutrient
content of the soil and ensure that the crops are getting the right balance of
nutrients. Soil management practices such as crop rotation, cover cropping, and

fertilization can also help to maintain soil health and increase crop yields.

Storage facilities: Build or purchase adequate storage facilities for feed and
fodder, including silos, hay barns, and grain bins. These facilities should be
designed to protect feed and fodder from moisture, pests, and other

contaminants.

Quality control: Implement quality control measures to ensure that the feed and
fodder being produced and stored meet the nutritional needs of the dairy cows.
This may involve regular testing of the feed and fodder for nutrient content and

quality.

Supplier relationships: Build relationships with reliable suppliers of purchased
feed and supplements. Regularly review supplier performance and negotiate
contracts to ensure a consistent and affordable supply of feed and supplements.
Efficiency measures: Implement efficiency measures to reduce waste and increase
the use of available resources. This may include practices such as composting,
feeding excess crops to other livestock, and using manure as fertilizer.

By implementing these steps, a dairy farm can ensure a regular and high-quality
supply of feed and fodder, which in turn can lead to increased milk production,

improved animal health, and greater overall profitability.
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Water requirement and supply for dairy products

Dairy products are an essential component of the human diet and are consumed
globally. Milk, cheese, butter, and other dairy products provide essential
nutrients like calcium, protein, vitamins, and minerals. The dairy industry is an
important source of livelihood for millions of people worldwide, contributing to

the global economy.

Water is a critical resource for dairy production, and its availability and quality
play a significant role in the sustainability of the dairy industry. This book will
explore the water requirement and supply for dairy products and the

sustainability challenges facing the dairy industry.

- o -'--_.ﬂ

Water Requirements for Dairy Production:
The water requirement for dairy production varies depending on the type of
animal, the stage of production, and environmental conditions. Water is essential

for several functions in dairy production, including:
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Hydration: Dairy animals require water for basic body functions like digestion,
blood circulation, and temperature regulation. Water helps to maintain body

fluids, which are essential for milk production.

Milk Production: Milk is composed of approximately 87% water, and the
production of milk requires a considerable amount of water. A lactating cow

requires an average of 4-5 gallons of water per day to produce one gallon of milk.

Cleaning and Sanitizing: Dairy production involves several processes that require

water, including cleaning and sanitizing equipment and facilities.

Irrigation: Water is also required for irrigation to grow crops that are used as feed

for dairy animals.

In addition to the direct water requirements for dairy production, the dairy
industry also has an indirect impact on water use. For example, water is required
for crop production to feed dairy animals, and the production of feed crops

requires irrigation, which can contribute to water scarcity.

Water Supply for Dairy Production:

The availability and quality of water
play a significant role in the
sustainability of the dairy industry. The
primary sources of water for dairy
production are surface water and
groundwater. The quality of water from
these sources can vary depending on
factors like seasonal changes, weather
patterns, and human activities like

agricultural and industrial activities.

Surface water is obtained from rivers, lakes, and other bodies of water, and it is
commonly used for dairy production in areas with adequate rainfall. However,
surface water can be contaminated with pollutants from upstream activities like

agricultural runoff, industrial discharges, and municipal wastewater.
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Contaminated surface water can pose a health risk to dairy animals and humans

who consume dairy products.

Groundwater is obtained from aquifers and is commonly used for dairy
production in areas with low rainfall or limited surface water resources. However,
groundwater can also be contaminated with pollutants from activities like
agricultural and industrial activities, which can pose a health risk to dairy animals

and humans who consume dairy products.

In addition to the challenges of water quality, the availability of water for dairy
production can also be affected by climate change. Climate change can lead to
changes in rainfall patterns, increased temperatures, and changes in water
availability. These factors can impact the availability and quality of water for

dairy production, affecting the sustainability of the dairy industry.

Dairy production is a vital industry that provides essential nutrition to people
around the world. However, the production of dairy products can have significant
environmental impacts, including water use. Water is a critical resource in dairy
production, and its sustainable management is essential for the long-term
viability of the industry. This book will explore the sustainability challenges

related to water use in dairy production.

Sustainability Challenges in Dairy Production Related to Water Use:

Water Scarcity:

Water scarcity is a significant sustainability challenge in dairy production. Dairy
production requires a significant amount of water for animal hydration, cleaning,
and processing. However, in many regions of the world, water resources are
limited, and competition for water is increasing due to population growth and
climate change. As a result, dairy production can put pressure on already scarce
water resources, leading to conflicts between different water users and

environmental degradation.

Water Pollution:
Dairy production can contribute to water pollution, which is a significant

sustainability challenge. The discharge of manure and wastewater from dairy
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farms can contain high levels of nutrients, pathogens, and other pollutants that
can contaminate water sources. This pollution can harm aquatic ecosystems and

human health, leading to economic and environmental costs.

Energy Use:

Energy use is another sustainability challenge related to water use in dairy
production. The pumping, heating, and treatment of water require significant
amounts of energy, contributing to greenhouse gas emissions and climate
change. In addition, the production and transport of feed and other inputs

required for dairy production also contribute to energy use and emissions.

Land Use:

Dairy production can also have significant land-use impacts related to water use.
The production of feed crops for dairy animals can require large amounts of land,
water, and other resources. This can lead to deforestation, habitat destruction,

and biodiversity loss, which can have long-term environmental impacts.

Animal Welfare:

Animal welfare is another sustainability
challenge related to water use in dairy
production. Dairy animals require access
to clean and fresh water to maintain their

health and well-being. However,

inadequate water supply or poor water

quality can lead to dehydration, stress, ANIMAL

and illness, leading to reduced WELFARE
productivity and increased veterinary NEEDS

Ccosts.

Sustainable Management Practices for Water Use in Dairy Production:

The following sustainable management practices can help address the
sustainability challenges related to water use in dairy production:

Water Conservation:

Water conservation practices can help reduce water use in dairy production. For

example, improving water efficiency in animal housing and milking parlours can
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help reduce water use for cleaning and sanitation. In addition, water-saving
technologies such as drip irrigation and rainwater harvesting can help reduce
water use in crop production for animal feed.

Water Recycling and Reuse:

Water recycling and reuse can help reduce the impact of dairy production on
water resources. For example, treated wastewater and manure can be used for
irrigation or other non-potable purposes, reducing the demand for freshwater. In
addition, water-efficient technologies such as membrane filtration and reverse

osmosis can help treat wastewater and other sources of water for reuse.

Nutrient Management:

Proper nutrient management practices can help reduce water pollution from dairy
production. For example, using manure as fertilizer can help reduce the need for
synthetic fertilizers, reducing the risk of nutrient runoff and water pollution. In
addition, technologies such as anaerobic digestion can help convert manure into

biogas, reducing greenhouse gas emissions and generating renewable energy.

Improved Animal Welfare:

Improving animal welfare can help reduce the impact of dairy production on
water resources. Providing dairy animals with clean and fresh water can help
maintain their health and productivity, reducing the need for veterinary
interventions and the associated environmental impacts. In addition, reducing
stress and improving animal welfare can also improve milk quality and

productivity.

Factors affecting water needs of dairy animals

Water is an essential nutrient for dairy animals as it is involved in various
metabolic functions like digestion, nutrient absorption, blood circulation,
temperature regulation, and milk production. Dairy animals need an adequate
supply of clean and fresh water to maintain optimal health, productivity, and
overall well-being. In this book, we will explore the factors affecting the water

needs of dairy animals.
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Factors Affecting Water Needs of Dairy Animals:

Stage of Production:

The water requirement of dairy animals varies depending on their stage of
production. Lactating cows require more water than dry cows or heifers. Milk
production requires a significant amount of water, and a lactating cow requires
about four to five gallons of water per day to produce one gallon of milk. A cow's
water requirement can increase by 50% during peak milk production, which
usually occurs two to three months after calving. In contrast, dry cows or heifers

have lower water requirements than lactating cows.

Environmental Conditions:

Environmental conditions such as temperature, humidity, and air movement can
affect the water needs of dairy animals. Dairy animals need more water in hot
and humid conditions as they sweat to regulate their body temperature. The
amount of water lost through sweating is proportional to the animal's body
weight, and lactating cows can lose up to 20% of their body weight in water during
hot weather. Therefore, lactating cows in hot and humid environments need more

water to maintain hydration and milk production.
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Feed Composition:

The composition of feed can affect the water needs of dairy animals. High fibre
diets require more water for proper digestion and to prevent digestive problems
like constipation. For instance, lactating cows on a high fibre diet may need up to
30% more water than those on a low fibre diet. High concentrate diets also require
more water, as they can cause dehydration and acidosis. Therefore, the type and

composition of feed can affect the water needs of dairy animals.

Body Weight:

The body weight of dairy animals affects their water requirement. Larger animals
need more water than smaller ones, as they have more body mass to maintain.
For example, a lactating cow weighing 1,400 pounds may need up to 40 gallons
of water per day, while a cow weighing 1,000 pounds may need up to 25 gallons

of water per day.

Milk Production:

Milk production is the primary reason why dairy animals need water. The amount
of water needed for milk production depends on the animal's milk yield and stage
of lactation. The water content of milk is approximately 87%, and a lactating cow
producing 80 pounds of milk per day requires about 320-400 gallons of water per
day for milk production alone. The amount of water needed for milk production
can be as high as 70% of the total water intake of lactating cows.

Water Quality:

The quality of water can affect the water needs of dairy animals. Poor water
quality can lead to decreased water intake, decreased feed intake, and decreased
milk production. High levels of dissolved solids like salts, minerals, and
sulphates in water can cause diarrhoea, dehydration, and reduced feed intake.
High levels of nitrates can cause methemoglobinemia or blue baby syndrome, a
condition that affects the oxygen-carrying capacity of the blood. Therefore, dairy
animals need clean and fresh water to meet their water needs and maintain

optimal health and productivity.
Health Status:

The health status of dairy animals can affect their water needs. Sick or diseased

animals may have increased water requirements due to increased fluid loss from
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diarrhoea, fever, or other health conditions. Additionally, animals on medication

may have increased water needs due to the medication's side effects.

Physiological State:

The water requirement of dairy animals is influenced by their physiological state,
such as pregnancy and lactation. Pregnant animals require more water than non-
pregnant animals, and lactating animals require more water than non-lactating

animals.

Exercise and Activity Level:

The water requirement of dairy animals is influenced by their exercise and
activity levels. Increased activity levels can increase their water requirements,
and animals that exercise intensely require more water than animals that are

sedentary.

Genetics:
The water requirement of dairy animals can be influenced by their genetic
makeup. Some breeds of dairy animals require more water than others due to

differences in body size, milk production, and other factors.

Water is a critical resource in dairy production, used for animal hydration,
cleaning, and processing. However, water resources are limited in many regions
of the world, and competition for water is increasing due to population growth
and climate change. As a result, water conservation is becoming increasingly
important in dairy production. This book will explore management practices for

water conservation in dairy production.

Management Practices for Water Conservation in Dairy Production:

Monitoring and Record Keeping:

Monitoring and record-keeping are essential practices for water conservation in
dairy production. By monitoring water use and identifying areas where water use
can be reduced, dairy producers can identify opportunities for conservation.
Keeping records of water use over time can also help identify trends and potential

areas for improvement.
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Water-Efficient Equipment:

The use of water-efficient equipment is an important practice for water
conservation in dairy production. For example, installing low-flow faucets and
showerheads in milking parlours and animal housing can significantly reduce
water use. In addition, using water-efficient cleaning systems, such as high-

pressure, low-volume systems, can reduce water use for cleaning.

Proper Cleaning and Sanitation Practices:

Proper cleaning and sanitation practices can help reduce water use in dairy
production. For example, using a two-stage cleaning process, where equipment is
first rinsed with cold water and then cleaned with hot water, can reduce water
use by up to 50%. In addition, using cleaning solutions that require less water for

rinsing can also reduce water use.

Irrigation Management:

Irrigation management is an essential practice for water conservation in dairy
production. Irrigation scheduling based on plant water requirements and soil
moisture levels can help reduce water use. In addition, using technologies such
as drip irrigation and soil moisture sensors can help ensure that water is applied
only where and when it is needed.

Rainwater Harvesting:

Rainwater harvesting is a sustainable practice that can help reduce water use in
dairy production. Capturing and storing rainwater can provide a source of water
for irrigation, cleaning, and other non-potable uses. In addition, rainwater
harvesting can help reduce runoff and erosion, improving soil health and

reducing water pollution.

Recycling and Reusing Water:

Recycling and reusing water are important practices for water conservation in
dairy production. For example, treated wastewater and manure can be used for
irrigation or other non-potable purposes, reducing the demand for freshwater. In
addition, water-efficient technologies such as membrane filtration and reverse

osmosis can help treat wastewater and other sources of water for reuse.
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Feed Management:

Feed management is an important practice for water conservation in dairy
production. Producing feed crops requires significant amounts of water, and
reducing the amount of feed wasted can help reduce water use. For example,
using precision feeding technologies and improving feed storage and handling

practices can help reduce feed waste.

Land Management:

Land management is an essential practice for water conservation in dairy
production. Sustainable land management practices, such as conservation tillage
and cover cropping, can improve soil health and water retention, reducing the
need for irrigation. In addition, using plant species that are adapted to local water

conditions can also help reduce water use.

Animal Management:

Animal management is an important practice for water conservation in dairy
production. Providing animals with clean and fresh water is essential for their
health and productivity, but over-provisioning water can lead to wastage.
Monitoring animal water intake and providing water in a controlled manner can
help reduce water wastage.

Education and Training:

Education and training are essential practices for promoting water conservation
in dairy production. Educating dairy producers and farmworkers about water
conservation practices can help improve their understanding of the importance
of water conservation and encourage them to adopt sustainable management

practices.

EXERCISE

A) ANSWER THE FOLLOWING QUESTIONS:

1. Feed typically refers to the , that

are given to dairy cows.

2. is an important practice for water

conservation in dairy production.
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3. is a critical resource in dairy production.

4. is an important practice for water
conservation in dairy production.

based on plant water requirements.

6. Dairy animals require access to and to
maintain their health and well-being.

7. Dairy animals need more water in hot and conditions
as they sweat to regulate their body temperature.

8. and are both essential components
of a dairy farm operation.

9. can pose a health risk to dairy animals
and humans who consume dairy products.

10. Dairy animals require water for basic body functions like N

blood circulation and

B) STATE TRUE OR FALSE:

1.

Dairy animals need an adequate supply of clean and fresh water to

maintain optimal health.

. The water requirement of dairy animals can not be influenced by

their genetic makeup.

. Education and training are essential practices for promoting water

conservation in dairy production.

. The water requirement of dairy animals is not influenced by their

exercise and activity levels.

. Lactating cows can lose up to 20% of their body weight in water

during hot weather.

The composition of feed can not affect the water needs of dairy
animals.

Monitoring and record-keeping are essential practices for water

conservation in dairy production

C) ANSWER THE FOLLOWING QUESTIONS:

1.
2.

State the difference between feed and fodder.
What steps should be taken to ensure a consistent and high-quality

supply of feed and fodder? Explain briefly.
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. What is the importance of water in dairy production?

. What are the sustainability Challenges in Dairy Production Related
to Water Use?

. What are the sustainable Management Practices for Water Use in

Dairy Production?

6. What factors affects water Needs of dairy animals? Explain.

7. What are the management Practices for Water Conservation in Dairy

Production?
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