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What is livestock?

Livestock, farm animals, with the exception of poultry,
which consists/encompasses primarily cattle, buffalo, sheep,
goats, pigs (swine), horses, donkeys and mules and some other
animals like oxen, llamas or camels etc. also reared for
economic gain, employment generation as well as for food
security. By the 21st century, livestock made up slightly more
than 1/9 of all vertebrate biomass.

What is livestock (पशध
ु न)?
एक या अ�धक पशओ
ु ं के समूह को, िजन्ह कृ�ष सम्बन् प�रवेश म� भोजन,
रे शे तथा श् आ�द साम�ग्रय प्रा करने के �लए पालतू बनाया जाता
है , पशध
ु न के नाम से जाना जाता है । शब् पशुधन, जैसा �क इस लेख म�
प्रय �कया गया है , म� मग
ु � पालन तथा मछल� पालन सिम्म�ल नह�ं है ;
हालां�क इन्ह , �वशेष रू से मग
ु �पालन को, साधारण रू से पशध
ु न म�
सिम्म�ल �कया जाता ह�।
पशध
ु न आम तौर पर जी�वका अथवा लाभ के �लए पाले जाते ह�।
पशुओं को पालना (पशु-पालन Animal Husbandry) आधु�नक कृ�ष का एक
महत्वपूण भाग है ।

Introduction
India has vast livestock resources.
Livestock plays an important role in Indian economy.
About 20.5 million people depend upon livestock for their livelihood.
Livestock contributed 16% to the income of small farm households as against
an average of 14% for all rural households.
Livestock provides livelihood to two-third of rural community.
It also provides employment to about 8.8 % of the population in India.
Livestock sector contributes 4.11% GDP and
25.6% of total Agriculture GDP.

Population
(in millions)
2012

Population
(in millions) 2019

% Growth

Ranking in the
world population

Cattle

190.90

192.49

0.83

Second

Buffalo

108.70

109.85

1.06

First

Sheep

65.07

74.26

14.13

Third

Goat

135.17

148.88

10.14

Second

Pig

10.29

9.06

-12.03

Second

Mithun

0.30

0.38

26.66

–

Yak

0.08

0.06

-25.00

–

Horses & Ponies

0.63

0.34

-45.58

–

Mule

0.20

0.08

-57.09

–

Donkey

0.32

0.12

-61.23

–

Camel

0.40

0.25

-37.05

Ninth

512.06

535.78

4.63

First

Species

Total livestock

Source:- APEDA & BAHS 2019 – Department of Animal Husbandry and Dairying, Ministry of Agriculture, Govt. of India.

Total poultry

729.21

851.81

16.81

Backyard Poultry

217.49

317.07

45.78

–

Commercial Poultry
Chicken

511.72

534.74

4.50

–

Duck

33.51

Fourth

Fourth

Source:- APEDA & BAHS 2019 – Department of Animal Husbandry and Dairying, Ministry of Agriculture, Govt. of India.

Production of livestock in India 2017-18
Sl.
No.

Product

Quantity

Ranking in the
world production

01

MILK in million tonnes

176.30

FIRST

02

EGGS in millions Nos.

95,217

THIRD

03

MEAT million tonnes

7.70

NA

04

WOOL in million kgs.

41.50

NA

05

FISH in million metric tonnes

12.61

SECOND

Average Yield Rate for Milk from Breeds
The average yield of milk per day per animal in milk at
National level from different species/breeds during 2017-18.
NonNonIndigenous
Indigenous
Exotic Cross bred
Descript
Descript
Buffalo
Cows
Cows
Cows
Cows
Buffalo
(kg/day) (kg/day) (kg/day)
(kg/day) (kg/day)
(kg/day)
11.48

7.61

3.73

2.41

6.19

4.21

Goat
(kg/day)
0.47

Animal Products Statistics

Commodity

Total
Production
(per year)

Per Capita
Availability

ICMR
Recommendat
ions

Milk

176.3 MT

375 grams/day 280 grams/day

Meat

7.7 MT

–

11 kg/year

Eggs

95.2 billion

74 eggs/year

182 eggs/year

Wool

41.5 million kg

–

–

Livestock Resources (India Ranks)
India is
•

World’s highest livestock owner at about 535.78 million

•

First in the total buffalo population in the world - 109.85 million
buffaloes

•

Second in the population of goats - 148.88 million goats

•

Second largest poultry market in the world

•

Second largest producer of fish and also second largest aquaculture nat
ion in the world

•

Third in the population of sheep (74.26 millions)

•

Fifth in in the population of ducks and chicken (851.81 million)

•

Tenth in camel population in the world - 2.5 lakhs

Importance of livestock
The livestock provides food and non-food items to the people.
1. Food: The livestock provides food items such as Milk, Meat and Eggs for human
consumption. India is number one milk producer in the world. It is producing
about 176.34 million tones of milk in a year (2017-18). Similarly it is producing
about 95.22 billions of eggs, 7.70 million tonnes of meat in a year. The value of
output of livestock sector at current prices was Rs 9,17,910 crores at current
prices during 2016-17 which is about 31.25% of the value of output from
agricultural and allied sector. At constant prices the value of output from
livestock was about 31.11% of the value of the output from total agriculture and
allied sector.

2. Fibre and skins: The livestock also contributes to the production of

wool, hair, hides, and pelts. Leather is the most important product
which has a very high export potential. India is producing about 41.5
million Kg of wool per annum during 2017-18.

3. Draft: Bullocks are the back bone of Indian agriculture. Despite lot of
advancements in the use of mechanical power in Indian agricultural
operations, the Indian farmer especially in rural areas still depend upon
bullocks for various agricultural operations.

Pack animals like camels, horses, donkeys, ponies, mules etc are
being extensively used to transport goods in different parts of the
country in addition to bullocks.

In situations like hilly terrains mules and ponies serve as the only
alternative to transport goods. Similarly, the army has to depend upon
these animals to transport various items in high areas of high altitude.

4. Dung and other animal waste materials: Dung and other animal

wastes serve as very good farm yard manure and the value of it is
worth several crores of rupees. In addition it is also used as fuel (bio
gas, dung cakes), and for construction as poor man’s cement
(dung).

5. Storage: Livestock are considered as 'moving banks' because of their
potentiality to dispose off during emergencies. They serve as capital
and in cases of landless agricultural labourers many time it is the only
capital resource they possess. Livestock serve as an asset and in case
of emergencies they serve as guarantee for availing loans from the
local sources such as money lenders in the villages.

6. Weed control: Livestock are also used as Biological control of brush,
plants and weeds.

6.

Cultural: Livestock offer security to the owners and also add to their
self esteem especially when they are owning prized animals such as
pedigreed bulls, dogs and high yielding cows/ buffaloes etc.

7.

Sports / recreation: People also use the animals like cocks, rams,
bulls etc for competition and sports. Despite ban on these animal
competitions the cock fights, ram fights and bull fights (jalli kattu) are
quite common during festive seasons.

8.

Companion animals: Dogs are known for their faithfulness and
are being used as companions since time immemorial. When the
nuclear families are increasing in number and the old parents are
forced to lead solitary life the dogs, cats are providing the needed
company to the latter thus making them lead a comfortable life.

Housing principles, space
requirements for different species
of livestock and poultry

Housing
Management

Nutrition
Management

Livestock Management
Breeding
Management

Health
Management

Housing Management
Objectives
1. To protect animals from sun burns, rain, hot and cold winds of the
inclement weather.
2. To provide clean and comfortable shelter.
3. Providing better accommodation at a cheaper cost.
4. To protect livestock from wild animals and theft.

Advantages of Adequate Housing
1. Increased production of milk.
2. Better utilization of labour.
3. Production of higher quality milk and milk products.
4. Better health of animals.
5. Decrease in mortality rate of calves.
6. Proper disease control.
7. Better care and supervision of animals.
8. Better productive and reproductive efficiency of animals.
9. Proper and controlled feeding of animals.
10.Increasing pride of dairy farmer.
11.Encouragement to other dairy farmers.

Following factors are of considerable importance for selection
of site and layout of dairy farm
S.No.
1.

Factors

Desired
Characteristics

Reasons for

Soil
(a) Kind

loam

1. Keep surrounding clean, dry and proper
drainage.

(b) Type

Fertile

2. Avoid cracks near foundation.
1. Good Yield of fodder crops.

(c) Condition

Neither too dry
nor too moist

2. Spare unfertile land for buildings.
1. Hygiene
2. Longer life of building.

2.

Elevation

Higher than
surroundings

1. Effective drainage.
2. Clean Surroundings.
3. Avoid foul odour.

S.No.

Factors

3.

Topography

4.

Sun light

Desired
Characteristics
Somewhat
leveled
Exposure of floor to
sunlight

Reasons for
Less cost of fitting soil
1. Removes dampness.
2. Checks germs growth.
3. Keeps floor dry.
4. Facilitates work.
5. Benefits animal also.

5.

Protection
from wind

No direct draft of hot
and cold wind
currents.

1. To prevent sudden fluctuation in temp.
2. Avoids bad effect on body of animals.
3. Avoids contamination at milking time.

6.

Market

Near

1. Ready, easy and cheap availability of raw
material.
2. Easy disposal of products.
3. To stabilize prices.
4. Reduction in storage and refrigeration cost of
products.

7.

Durability

Longer life and
scenic view

1. Better look.
2. Clean.
3. Low maintenance.
4. Long life.

S.No.

Factors

Desired

Reasons for

Characteristics
8.

Labour

Skilled, reliable,

1. Economic

cheaper, regular,

2. Better care of animal

plenty, honest and

3. Better quality work

laborious

4. Better efficiency
5. Longer life of machines.

9.

Accessibility

Near to main road

1. Minimize cost of transport.
2. Quick procurement.
3. Quick disposal.

10.

Surrounding

Safe, clean

1. Prevent thefts.
2. Safety from wild animals.
3. Prevent economic losses.

11.

Electricity

Enough and

1. Run machines noiselessly and without

continuous supply

pollution.
2. Better efficiency of labour and machines.
3. Speedy work.
4. Adds beauty to the farm.
5. Better security at night.

12.

Other

Banking, postal

1. Welfare of employees.

communication,

2. Safer transactions.

schools, shopping

3. Public contacts and patronage.

centre etc.

Systems of Housing

SYSTEMS OF HOUSING
Loose Housing
System (Pen Type barns

Single Storey
Barns

Conventional System

Double Storey
Barns

Single Row System
Suitable if Cattle
number is below
0 or approx. Ten

Basement
Barns

Round Barns

Double Row System
(Suitable if cattle number is more than
(10)
(Upto 50 in one barn)
Double Row System

Tail to tail
or
Face out system
or
Tail- in system

Face to face
or
Fail out system
or
Face- in system

Arrangement of cows
Either by - 1. Sire
or 2. Ascending order of size
or 3. Breed
or 4. Health of udder
or 5. Ease of milking

•Type of housing should be choosen depending upon
the geographical and local conditions with
likes and dislikes of the farmer keeping
economics in mind.
• Different housing system available are loose
housing,

conventional barn system and free

range system.
•Loose housing system is more suitable to Indian
conditions.

1. Conventional barns
•The conventional dairy barns are becoming less popular day by day as they are
comparatively costly.
•Cattle are more protected from adverse climatic condition in conventional barns.
•These are also called stanchion barns.
•Animals in this system are confined on a plat-form and secured at neck by stanchions or
neck chains or ropes.
•The cows are fed with fodders, concentrate and as well milked in the barn.
•The barns are completely roofed and walls are also complete with windows or
ventilators at suitable places.
•Conventional barns are constructed in temperate Himalayan regions, where winter is
prolonged and severe.

Advantages
1. Animals are less exposed to harsh weather conditions.
2. The animals can be kept cleaner and diseases can controlled better in barns.
3. No need to have a separate milking parlour.
Disadvantages
1. The construction cost of shed is more when compared to loose housing
system.
2. Conventional barn system is not suitable to hot and humid climates
3. Not possible for future expansion of shed

2. Loose housing system
•This system comprises of keeping animals loose in an open paddock or pasture
throughout the day and night except at milking time.
•The open paddock is provided with shelter along one side under which the animals stay
when it is hot or cold or during rains.
•A common watering tank and common fodder manger is provided within the shed.
•Concentrates are fed at time of milking in a separate milking barn.
•The open paddock is enclosed by half walls & wooden or plain wire fences of suitable
height.
•This type of housing is suitable to most parts of the country except in temperate
Himalayan region and heavy rainfall areas.
•A milking barn or parlour is always to be constructed in which cows are milked at
milking time.

Advantages
1.The loose houses are cheaper to construct, easier to expand and flexible in utility.
2.Feeding and management of stock is easier because of common feeding and watering
arrangement.
3.Animals are more comfortable as they move about freely.
4.At least 10 to 15 percent more stock than the standard can be accommodated for shorter
periods without unduly affecting their performance.
5.Detection of heat in animals is easier.
6.Animals also get sufficient exercise which is extremely important for better health
production
.Disadvantages
1.More floor space is required when compared to conventional barn system
2.Competition for feed and fodder among animals
3.Individual animal attention is not possible
4.Provision for a separate milking barn is needed
5.Not suitable in heavy rainfall and temperate areas

3. Free-range system
•It comprises of leaving the animals free in a large estate.
•Free ranges system or ranches indicate a type of stock management rather than a type of
housing.
•The area is generally a natural or cultivated pasture land with watering points and shelter
located at convenient places.
•This type of farming is suited to animals that are not handled daily, such as beef cattle. Big
cattle

and

sheep

ranches

are

quite

common

in

southern

parts

of America and Australia.
•In India there is scope for rearing sheep in North Western arid parts and hilly region under
ranch system.

SYSTEMS OF HOUSING
Loose Housing
System (Pen Type barns

Single Storey
Barns

Conventional System

Double Storey
Barns

Single Row System
Suitable if Cattle
number is below
0 or approx. Ten

Basement
Barns

Round Barns

Double Row System
(Suitable if cattle number is more than
(10)
(Upto 50 in one barn)
Double Row System

Tail to tail
or
Face out system
or
Tail- in system

Face to face
or
Fail out system
or
Face- in system

Arrangement of cows
Either by - 1. Sire
or 2. Ascending order of size
or 3. Breed
or 4. Health of udder
or 5. Ease of milking

Buildings for Dairy Animals
The different buildings required for Dairy animals can be classified as
1. Essential buildings
2. Ancillary buildings
Essential buildings
These buildings include milking barn, shed for milch/ dry cows, maternity pens, calf sheds, young stock shed,
bull shed and sick animal shed.
Milking barn
It is fully covered barn in which milch animals are milked and located at central place with all other buildings
around it. The length and width of standing space depends on size of animal and range from 1.5 to 1.7
meters in length and 1.05 to 1.2 meters in width. The width of central passage shall be 1.5 to 1.8 meters.
Two continuous feed mangers on either side of shed with a 0.75 meter wide feeding alley beyond each
manger. A shallow U shaped drain about 20 centimeter wide is located on either side of central passage.
The roof of shed should be gabled. The eaves of roof should be at least 50cm away from side walls. Large
open spaces may be left on side walls.

Milch/ dry animal sheds
•

The sheds are for housing milch cows and dry cows separately. These are simple sheds comprising a closed
area and adjoining open paddock. The covered area should be preferably cement concrete. Brick on edge
or stone shed flooring or konkar or moorum flooring can be used for open paddock, brick on edge better
one.

Maternity pens
•

Pregnant animals are transferred to maternity pens two to three weeks before date of calving. The
number of maternity pens required is about 5% of number of breedable stock. The dimensions are 3x4
meters for covered area and another 3x4 meters for open paddock.

Calf sheds
•

The calf shed are constructed nearer to the milking barn. The dimensions of calf sheds depend on the
number of calves to be housed. If large number of calves are present then calves of different age groups
should be housed separately for better feeding and management.

Young stock shed
Calves from six months of age to one year of age are to be housed separately from suckling calves.
Generally all male calves above six months of age are disposed off.
Bull shed
The bull shed should be located towards one side of form with one bull for shed. The bull shed can have
covered area of 3 x 4 meter with an open paddock 120 Sq. m. One bull is required for every 50 breedable
cows in case of natural service.
Ancillary buildings
Feed stores
It is required for storing concentrates. There should be one concentrate-cum- feed mixing room at a
distant place and a small feed ration room near the milking barn. The feed room must be damp free and
rodent proof. The size of the room is based on the assumption that 0.2 meter storage space is required for
each adult unit.
Silos: Under Indian conditions trench silos are convenient. It is constructed by excavation in the hard ground
and floor and sides are lined with cement concrete or brick or stone slab which are seepage proof.
Hay/Straw shed
Shed with walls on three sides are better for storing of Hay / straw. The shed should be away from animal
sheds because of fire hazards.

Floor Space Requirements
Open or paddock areas of sufficient space is provided to cattle and buffaloes in warm regions
since these animals lie down during the night. Maximum number of animals housed per pen
also determines the comfortness of the animal.
Types of animal

Floor space requirement(m2)
Covered area

Open area

Maximum
number of
animals/ pen

Height of the
shed (cm)

175 cm in
medium and
heavy rainfall and
220 in dry areas

Cattle and Buffaloes
Bulls

12.0

24.0

1

Cows

3.5

7.0

50

Buffaloes

4.0

8.0

50

Down-calves

12.0

12.0

1

Young- calves

1.0

2.0

30

Feeding and Watering Space Requirements
•

A free access and sufficient feeding or watering space must be allocated. The animals should
be at comfortable position and with no competition while in activity. Feeding through or
manger must accommodate all the animals at a time. Water through must accommodate at
least 10% of the stock.

Type of
animal

Adult cattle
and buffaloes
Calves

Space/animal Total manger Total water
(cm)
length
tank length in
In a pen for a pen for 100
100 animals animals (cm)
(cm)
60-75
600-750
6000-7500
40-50

4000-5000

400-500

Poultry Housing

Housing Systems
Poultry housing systems are also broadly
classified into three types:
1. Free range
2. Semi – intensive
3. Intensive

In India it is used for backyard poultry
farming in rural areas in modified farm to rear
about 5 to 20 birds per households.

Semi Intensive System
Birds are housed on solid floor in Portable
house and they are given access to runs also.
The maximum stocking density rate is 300
birds per acre.

Intensive System
Birds are totally confined to house with bedding material on floor or
on wire netting in cages:
1. Slat cum litter
2. Slatted floor
3. Deep litter system
4. Cage System
i. Battery cages
ii. Californian cages

Deep litter system
Rearing birds on floor spread with litter material like
paddy husk, saw dust, ground nut hulls or cane bagasse.
The litter covers the floor with about 2-3 inches (5-7.5
cm) of materials.
The best test of build up litter when run through the
hand.
It should be free from obnoxious odour, caked litter is a
bad sign.

Cage system
The birds rearing wire netting compartments is called as cage system
of rearing.
It is used for commercial egg production and research purpose.
The eggs obtained are clean and breakage is reduced.
The all managemental operations like egg collection, feeding and
watering etc. are easy.
The feed consumption per bird per day is less and saving of floor
space.

Type of laying cages
(A) Cage systems: These may categories according to the
number of birds in cage.
(1)Single bird cages.
(2)Multiple bird cages: Usually less than 8-10 birds.
(3)Colony cages: Usually between 20-30 birds.

(B) Cage arrangement: To conserve space, thereby reducing the
investment in the house in which the laying cages are placed.
(1) Single deck system
(2) Double deck system or stairs step system
(3) Triple deck system
(4) Four deck system
(5) Five deck system
(6) Flat deck system

Double deck system or stairs step system

Triple deck system

Difference between tail to tail and face to face system of housing

Floor space requirements for different livestock
Type of animal

2

Floor space requirement (m )

Maximum number
of animals/pen

Covered area

Open area

Cattle and Buffaloes
Bulls
Cows
Buffaloes
Down – calver

12.0
3.5
4.0
12.0

24.0
7.0
8.0
12.0

1
50
50
1

Young – calves

1.0

2.0

30

Old – calves

2.0

4.0

30

Sheep and Goat
Ewe/Nanny

1.0

-

60

Lamb/kid
Ram/buck

0.4
3.4

-

75
-

Milch doe

1.4mx1.2m

-

Single stall

Pigs
Boar
Farrowing sow

6.0 – 7.0
7.0-9.0

8.8 –12.0
8.8 – 12.0

-

Weaner/fattening pig

0.9 – 1.8

0.9 – 1.8

30

Dry sow/gilt

1.8 – 2.7

1.4 – 1.8

3 – 10

Height of the shed
(cm)

175 cm in medium
and heavy rain fall
and 220 in dry areas.

300 cms in dry areas
and 220 in heavy rain
fall areas

200 – 250cm

Feeding and watering space requirements for different categories
of livestock
Type of animal

Space/animal (cm)

Total manger length
in a pen for 100
animals(cm)

Total water tank
length in a pen for
100 animals (cm)

Adult cattle and buffaloes

60 – 75

6000 – 7500

600 – 750

Calves

40 – 50

4000 – 5000

400 – 500

Adult sheep and goat

40 – 50

4000 – 5000

400 – 500

Lambs and kids

30 – 35

3000 – 3500

300 – 500

Adult pigs

60 – 75

6000 – 7500

600 – 750

Growing pigs

25 – 35

2500 – 3500

250 – 350

Dimensions of feed mangers
Type of animal

Width (cm)

Depth (cm)

Height of inner
wall (cm)

Adult cattle and buffaloes

60

40

50

Calves

40

15

20

Adult sheep and goat

50

30

35

Lambs and kids

50

20

25

Adult pigs

50

20

25

Growing pigs

30

15

25

Floor space requirements of poultry
Age of bird

Floor space (sq. ft.)

0 – 10 weeks

0.8 – 1.0

10 – 16 weeks

1.5 – 2.0

Brown egg

2.0 – 2.5

White egg

2.0

Meat type

2.5 – 3.0

Broilers

0 – 8 weeks

0.8 – 1.0

Turkeys

0 – 8 weeks

1.0 – 1.5

8 – 12 weeks

1.5 – 2.0

12 – 20 weeks

2-3

20 – 26 weeks

3–4

Breeders

6–8

0 – 7 weeks

0.5 – 1.0

7 weeks to maturity

2.5

Breeders herd

3.0

Confined

6.0

Adults

200 – 250 cm

Chicks
Layers

Ducks

Quails

2

Feeder and water space requirements of chicken
Age (weeks)

Feeder space (inches)

Waterer space

0–3

1.0 – 1.5

25 cm

3 –10

2.5

100 cm

10 – 13 and above

4

250 cm

Quails

1.0 – 1.2 (linear)

1.5 – 2 cm

Chicken

ANIMALS, THEIR HOMES AND YOUNG ONES

Sl. No.
1
2
3
4
5
6
7
8
9
10
11
12

Animal
Lion
Dog
Cat
Sheep
Bull
Hen
Horse
Cow
Cock
Pig
Goat
Duck

Home
Den
Kennel
Cage
Pen
Cattle shed
Coop
Stable
Cattle shed
Pen
Sty
Pen
Water

Young one
Cub
PUPPY
Kitten
Lamb
Calf
Chick
Foal
Calf
chick
Piglet
Kid
Duckling

THANK YOU

BASIC INFORMATIONS

Scientiﬁc name of different livestock

RUMINANTS & NON-RUMINANTS

DIFFERENCES BETWEEN RUMINANTS & NON-RUMINANTS

(Monogastric)
(regurgitation)

There are about 150 species of ruminants, including both domestic and wild
species. Ruminating mammals include cattle, goats, sheep, giraffes, bison,
moose, elk, yaks, water buffalo, deer, camels, alpacas, llamas, and antelope.

Rumen: The ﬁrst chamber in the alimentary canal of ruminant animals. It
serves as the primary site for microbial fermentation of ingested feed.
Reticulum: The rumen and the reticulum are connected and work in concert and
are therefore sometimes called the “reticulorumen”.
Omasum: The third compartment of the
stomach in ruminants. Though its
functions have not been well-studied, it
appears to primarily aid in the absorption
of water, magnesium, and the volatile fatty
acids produced.
Abomasum: The fourth and ﬁnal stomach compartment in ruminants. It secretes
rennin – the artiﬁcial form of which is called rennet, and is used in cheese creation.

Ruminant animals use a special four-chambered stomach with a unique
microbial ﬂora to digest tough cellulose found in the plants in their diets. Most
vertebrates cannot make cellulase, the enzyme that breaks down cellulose, but
microbes in the rumen produce it for them.
Ruminants chew and ingest plant matter and then swallow it. The plant matter
is separated into liquids and solids in the rumen, and liquids drain into the
reticulum. Solids in the rumen are then regurgitated into the mouth to be chewed
and further broken down.
Liquids pass from the reticulum into the omasum, where sugars, fatty acids,
and other nutrients are absorbed into the blood stream.
After the omasum, food passes into the abomasum, which is much like the
stomach in non-ruminant (monogastric) animals, and from there moves into the
small intestine, where it is digested.

INDIGENOUS (ZEBU) AND
EXOTIC CATTLE

DIFFERENCES BETWEEN INDIGENOUS (ZEBU) AND EXOTIC CATTLE

DIFFERENCES BETWEEN INDIGENOUS (ZEBU) AND EXOTIC CATTLE
Particulars
1. Genus & Species
2. Distribution
3. Heat tolerance
4. Ectoparasitic tolearance
5. Type
6. Draft power
7. Maternal instincts
8. Roughage digestibility
9. Dung
10. Milk
11.. Estrus behaviors
12. General appearance
a. Hump
b. Dewlap
c. Navel ﬂap
d. Udder
e. Colour patterns
f. Major body colours
g. Hair coat
h. Horns
i. Ears
j. Gait

Zebu

Bos indicus
Tropical zones
More
More
Milch, draft, dual
More
More pronounced
Better
Tight
Yellowish
More pronounced

Exotic
Bos Taurus
Temperate zones
Less
Less
Milch, beef
Less
Less pronounced
Moderate
Loose
More yellowish
Less pronounced

Present
Prominent
Prominent
Less developed
Limited
White, brown, red
Soft, hairy, all over the body
Large
Large, highly mobile
Active and fast

Absent
Absent
Not prominent
Well developed
Varied
Black,white, brown
Coarse, longer
Small
Small, less mobile
Slow

DIFFERENCES BETWEEN INDIGENOUS (ZEBU) AND EXOTIC CATTLE

Characters
a. Hump
b. Dewlap
c. Navel ﬂap
d. Udder

Indigenous cattle
Present
Prominent
Prominent
Less developed

Exotic cattle
Absent
Absent
Not prominent
Well developed

DIFFERENCES BETWEEN INDIGENOUS (ZEBU) AND EXOTIC CATTLE

Indigenous and sub-continent breeds
Dairy type breeds because of high genetic
capacity for milk production

Bovine: Species of cattle and buffalo.
Cow: Adult female cattle after ﬁrst calving.
Buffalo: Adult female buffalo after ﬁrst calving.
Bull: An uncastrated male bovine cattle / buffalo capable of breeding.
Bullock/ Steer: Castrated male of over 2 years of age.
Calf: Newly born off spring of bovine usually under 1 year of age.
Yearling bull: An Uncastrated male between 1 to 2 years of age.
Heifer: Female bovine over one year age which has not calved.
Heifer calf: Female calf of under one year of age.

Bull calf: Male calf of under year of age.
Slink calf: Immature of unborn calf which has been aborted or found in the
uterus at the time of slaughter.
Buller: Cow apparently always in oestrus.
Free martin: When twin calves of different sexes are born the bull calf is
sexually normal but the heifer calf is often sterile.
Herd: Group of cattle.
Sire: The father of the animal.
Dam: The mother of the animal.
Calving: Act of parturition.

Animal Genetic Resources of India
ICAR
ICAR-NBAGR
(National Bureau of Animal Genetic Reources), Karnal, Haryana
S.No.

Species

Scientiﬁc name

Total no. of breeds

1.

Cattle

(B. indicus)

50

2.

Buffalo

(B. bubalis)

17

3.

Sheep

(O. aries)

44

4.

Goat

(C. hircus)

34

5.

Swine

(S. scrofa)

10

6.

Chicken

(G. domesticus)

20

7.

Duck

(A. platyrhynchos)

02

(B. indicus)

Cattle Breeds
S.N.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Breed
Amritmahal
Bachaur
Bargur
Dangi
Deoni
Gaolao

Home Tract
Karnataka
Bihar
Tamilnadu
Maharashtra and Madhya Pradesh
Maharashtra and Karnataka
Maharashtra and Madhya Pradesh
Gir

Hallikar

50

Gujrat

Karnataka
Hariana
Haryana, Uttar Pradesh and Rajasthan
Kangayam
Tamilnadu
Kankrej
Gujarat and Rajasthan
Kenkatha
Uttar Pradesh and Madhya Pradesh
Kherigarh
Uttar Pradesh
Khillar
Maharashtra and Karnataka
Krishna Valley
Karnataka

S.N.
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Breed
Malvi
Mewati
Nagori
Nimari
Ongole

Home Tract

Madhya Pradesh
Rajasthan, Haryana and Uttar Pradesh
Rajasthan
Madhya Pradesh
Andhra Pradesh
Ponwar
Uttar Pradesh
Punganur
Andhra Pradesh
Rathi
Rajasthan
Red Kandhari
Maharashtra
Red Sindhi
On organized farms only
Sahiwal
Punjab and Rajasthan
Siri
Sikkim and West Bengal
Tharparkar
Rajasthan
Umblachery
Tamilnadu
Vechur
Kerala

S.N.
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Breed

Home Tract

Motu
Orissa,Chhattisgarh and Andhra Pradesh
Ghumusari
Orissa
Binjharpuri
Orissa
Khariar
Orissa
Pulikulam
Tamilnadu
Kosali
Chhattisgarh
Malnad Gidda
Karnataka
Belahi
Haryana and Chandigarh
Gangatiri
Uttar Pradesh and Bihar
Badri
Uttarakhand
Lakhimi
Assam
Ladakhi
Jammu and Kashmir
Konkan Kapila
Maharashtra and Goa
Poda Thurpu
Telangana
Nari
Rajasthan and Gujarat
Dagri
Gujarat
Thutho
Nagaland
Shweta Kapila
Goa
Himachali Pahari
Himachal Pradesh
Purnea
Bihar & Jharkhand

(B. bubalis)

Buffalo
S.N.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Breed

Marathwadi

Nagpuri
Pandharpuri
Surti
Toda
Banni
Chilika
Kalahandi
Luit (Swamp)
Bargur
Chhattisgarhi
Gojri

17

Home Tract
Bhadawari
Uttar Pradesh and Madhya Pradesh
Jaffarabadi
Gujrat
Maharashtra
Mehsana
Gujarat
Murrah
Haryana
Maharashtra
Nili Ravi
Punjab
Maharashtra
Gujarat
Tamilnadu
Gujarat
Orissa
Odisha
Assam and Manipur
Tamil Nadu
Chhattisgarh
Punjab and Himachal Pradesh

Dairy Calf Management

 Young calves (female) are the backbone of dairy industry.
 Future stock of a dairy farm as female calves of pedigreed

animals are future dairy cows.
 The future of dairy herd depends upon how calves are raised.
 The newborn calves of today are the milking cows of tomorrow.
 The calf is the starting point for building up a good dairy herd.

 In Animal husbandry practice, It is always said by many

experts thatGood
“
animals are to be raised and not
purchased”.
 Proper management of young calf is prerequisite to the

success of any dairy farm as


To reduce the calf mortality



To improvement in breed



To reduce the age at ﬁrst calving

 Ideally one has to raise own calves to make good

herd.
 Improper management and unhygienic conditions in

the farm may cause infections and diseases to the
newborn calves.
 Hence calf rearing should be taken upon scientiﬁc

lines and need to be economically achieved.

Care of New Born Calf
The golden hour: The ﬁrst hour after calving is

the most critical period in the entire life of new
born calf.

 Clean nostrils and mouth which helps the calf breathe better and help

prevent future breathing problems.
 Allow the mother to lick the calf clean which promotes circulation within the

calf’s body and prepares the calf to stand up and walk.
 Tie the naval cord with a thread at a distance of around
 2 inches from the base and cut the remaining cord with a clean instrument.
 Dip the navel (a simple smearing will not serve the purpose) in 7% or higher

tincture of iodine solution and repeat after 12 hours. (Do not use teat dip or
weaker iodine solutions). A poorly maintained navel is the gateway to
serious infections.

 A new born calf should be given 2 litres of colostrum within the ﬁrst 2 hours of

birth and 1-2 litres (based on size) within 12 hours of birth.
 Many calves do not nurse adequate amounts of colostrum from their

dams within the ﬁrst few hours of life, and thus they may not
receive adequate immunity.
 Feeding colostrum after 24 hours of birth may not help the calf to ward off

infections.
 A calf must receive adequate colostrum to protect it from diseases for the

ﬁrst three months of its life. Colostrum is the calf’s “passport to life”.
 Hand-feeding new-born calves is therefore recommended so that the farmer

is sure about the amount of colostrum an individual calf receives.

Feeding Colostrum to Calves
 Calves usually suffer from various diseases in the ﬁrst six months of

their life span.
 Lack of Colostrum Immunity continues to be a major predisposing

factor for newborn calf diseases and economic loss in dairy farming.
Newborn calves are not born with a completely developed host
defense mechanism, hence they are prone to many diseases.
 Research workers noted that the majority of illness and death of

calves in the ﬁrst three months of life is due to insuﬃcient feeding
colostrum to calves after birth, hence colostral protection plays
important role in the early period of calf life.

 Colostrum also helps to eliminate the material

accumulated in the digestive tract before it was born.
 If muconium (ﬁrst faecal matter) is not voided out,

mild enema by dissolving soap in a liter of warm
water should be given.

Colostrum is the ﬁrst milk of a dam that gets available immediately after parturition.
Hence it is called as a ﬁrst feed for the newborn. It contains antibodies that confer
passive immunity to protect the newborn from many diseases during the early period
of life span.
 The optimum time for feeding colostrum: colostrum should be fed within 2

hrs after birth because during that period more concentration of antibodies is
present in colostrum which gets rapidly absorbed from calf intestine.
 Rate of colostrum feeding: It should be fed 10% of calf body weight, usually

about 2.5kg of colostrum is suﬃcient for a newborn calf.
 Frequency of colostrum feeding: It should be divided into 2-3 doses to avoid

digestive complications.
 Period of colostrums feeding: It should be given for at least 3 to7 days after

birth. Ideally, a calf should get 2-2.5 lit daily for the ﬁrst 3 days.

Importance of colostrum feeding
 Colostrum contains antibodies named gamma globulin which provides

passive immunity to calf against various diseases.
 It has a laxative action and helps to evacuate meconium results in proper

defecation after birth.
 The protein content of colostrum is 3-5 times higher than normal milk.
 Colostrum supplies Vitamin A, B2, choline, thiamine and also minerals

like calcium, phosphorus, copper, iron, magnesium, etc.
 Colostrum provides immunoglobulin which is getting absorbed from the

small intestine and provides passive immunity against systemic diseases.
 Immunoglobulin in colostrum neutralizes pathogenic bacteria present in the

Rearing methods of calf
There are two methods of calf rearing:
Keeping

with dam

Keeping

without dam (weaning method)

Keeping with dam

Keeping without dam
(weaning method)

FEEDING SCHEDULE

Calf feeding schedule (birth to 26th of week of age)

Period

0-2 days

Colostrum/ Whole Milk
(kg/day)
1.5-2.0 (colostrum)

Calf starter
(kg/day)

Good quality
hay* (kg/day)

--

--

Green
fodder* (kg/
day)
--

3-4 days
1.5-2.0 (milk)
---4-14 days
1.0-1.5 (milk)
0.10
0.10
-0.5-1.0 (milk)
0.20
0.15
0.75
3rd week
Milk (0.5 kg) or milk
0.25
0.20
1.25
4th week
replacer (0.25 kg) can
0.40
0.30
2.0
5th week
be fed, if available with
0.50
0.40
2.5
6th week
progressive dairy
0.60
0.60
3.0
7th week
farmers & having good
0.70
0.80
3.5
8th week
economic
conditions
0.80
0.90
4.0
9th week
1.00
0.90
5.0
10th -11th wk
1.20
1.00
5.0
12th week
1.50
1.20
6.0
13th -16th wk
-1.75
1.50
7.5
17th -20th wk
-2.00
2.0
8.0
21st -26th wk
Note: *Requirement of hay and green fodder may vary from breed to breed & body weight of
calf. Colostrum feeding is very essential during early life of calf.

Disbudding
 Arresting the horn growth at an early age, when the horn root is in the bud

stage is called disbudding.
 This is practiced mainly in exotic and cross breeds of cattle.
 Cattle with horns inﬂict bruises on each other that may result in heavy

economic losses.
 Horned animals are a danger to the operator and without horns, handling

becomes easy.
 Disbudding also essential to reduce the space for animals in the sheds.
 Disbudding should be done for calf at the age of 15-20 days itself.
 It is carried out through using hot iron and chemicals.

 Electric hot iron is bloodless method it may be used at any season.
 The iron rod heated with electricity has an automatic control that maintain

the temperature at about 10000 F, applying it to the horn bud for l0 seconds is
suﬃcient to destroy the horn tissue.
 Caustic potash or caustic soda is the common chemical used for disbudding.
 These are available in the form of paste or solution.
 Clip the hair around the horn buds and surrounding area, a ring of Vaseline to

protect the eyes against chemicals.
 Rub the chemical over the buds until bleeding occurs.

Chemical Dehorning
 Caustic chemicals will prevent the growth of horns when

properly applied to the horn buds of new-born (less than
one to three weeks of age) calves.
 The chemical destroys the horn-producing cells around the

horn bud. The chemicals are available as sticks or pastes.
 To protect yourself, wear gloves when applying the

chemicals. To protect the calf, avoid application near its
eyes. Do not use caustics in rainy weather.

Technique
Administer sedation, analgesia and local anaesthetic.
Expose the horn bud (about the size of a 5-cent piece) by pushing the hair back
Apply the caustic to the horn button. Use a wooden applicator. Apply a thin layer.
Re-position the hair over the paste and horn bud - i.e., cover the horn bud.
Although the package insert may instruct operators to clip hair at the horn bud,

experienced operators have shown that not clipping hair is preferable, because the hair
keeps the caustic in place, reduces the risk of irritation to the cows udder and ﬂanks
and reduces irritation to other facial skin of the calf.
Protect the calf and the cow from accidental caustic burns. One method is to place a

patch of duct tape over each horn bud. The duct tape usually falls off in a few days.
For dairy calves, keep in individual pens.
In some countries, the technique is only permitted in calves less than eight days of age.

Advantages and Disadvantages
performed at a young age with less stress than some other

techniques
Bloodless
painful without anaesthesia
avoid contact with eyes; operator should wear gloves
do not use in rainy weather
not permitted in some countries
horns or scurs follow improper technique
requires pain control

Hot Iron Dehorning
 Hot iron dehorners are available in versions heated by a furnace or ﬁre,

12-volt battery, 120-volt electricity, power packs.
 The head of the iron is a hollow circle and it ﬁts over the horn bud.
 Proper application of the hot iron will destroy the horn-producing skin at

the base of the horn.
 This technique works well for calves up to 12 weeks old.
 There are several sizes of dehorning irons.
 The proper size is one where the burner makes a complete ring around

the base of the horn.
 For electric irons, use a short extension cord as voltage drops with a

long cord, limiting the amount of heat generated by the dehorner.

Technique
Administer sedation, analgesia and local anaesthetic.
Preheat the dehorning iron to a red colour. Both electric and gas irons work best when
they are "red" hot.

Wear gloves to protect your hands.
Hold the calf's ear out of the way to keep it from being burned.
Place the tip of the burner over the horn and apply slight pressure. When the burning
hair begins to smoke, slowly rotate the dehorner by twisting your wrist.

Continue the application of heat for 10-15 seconds. Do not leave the dehorner in place
for much longer, especially in young calves. Heat can be transferred through the thin
bones of the skull and damage the calf's brain.

Dehorning is complete when there is a copper-coloured ring all the way around the
base of the horn.

The horn bud or button will slough off in 4 to 6 weeks.

Advantages and Disadvantages
 bloodless
 can be used at any time of the year
 young calves up to 12 weeks of age
 unreliable when done incorrectly, leads to scurs (partial

horn growth)
 requires expertise - pain control and technique

Identiﬁcation in calf

Why Farm Animals Require Identiﬁcation?
Quickly identify an animal
Keeping accurate production records of the herd/ﬂock.
Records of animal’s parentage, Birthdate, Production,

reproduction, and growth records, Health history
Other important management information for management

decisions.
ownership of a particular animal, or to indicate the herd/ﬂock of

origin
Issuing a loan or insurance claim.

Identiﬁcation Methods
 Tattooing
 Ear Tagging
 Neck Chains

Tattooing
Tattooing is a permanent identiﬁcation method that is commonly

used in all species.
Indelible ink is used.
The tattooing instrument uses number/ letter dies made of sharp,

needle-like projections that are secured on the application pliers.
The ink is usually applied to the tattoo site on animals ie. ear after it

has been disinfected with alcohol.
Using the pliers, the identiﬁcation number is pierced into the skin,

and additional ink is rubbed into the punctures.
After healing, the permanent tattoo will be visible.

Ear tagging
 It is the most popular method of identiﬁcation of farm animals.
 It facilitates easy supervision, management and accurate record

maintenance.
 It requires tagging forceps and tags
 The numbers in the tags should be contrast and clear style based on the skin

colour of the animal.
 Location of tag in the ear for tagging should be half the way between base

and tip of the ear.
 The ear tag is applied in the ear by puncturing the ear with the applicator.

Castration
 To render the animal docile, to control indiscriminate breeding and to prevent

certain genital diseases castration is performed.
 It is also performed to induce faster gain in body weight and to improve the

quality of meat.
 Castration also results in lean and slender neck which facilitates the correct

ﬁtness of yoke especially in work cattle.
 It is performed in young animals within 2-3 months through surgical method

and elastrator method.
 In adult animals within one year of age, castration performed through closed

method using Burdizzo castrators.

The Burdizzo castrator crushes the spermatic cord and thus stopping

the blood to the testes and results in atrophy of the testes and stoppage
of spermatozoa production.
Castration should be performed during cold season and strictly avoid

rainy season for fear of ﬂy problems.
Castrated animals should be rested for few days in clean and

comfortable pens.
Burdizzo castrator method is safe, quick and less chance of getting

infection.
Elastrator rings are very painful to the animal and so it is not usually

recommended.

Castration has been proved to enhance body weight
gain. The methods are Burdizzo- It crushes the spermatic cord. It is most

highly recommended tool for castration, as it is
simple, quick, bloodless and sure method.
 Knife- One should have a helper. Hold the kid by hind

legs, his back to the helper’s chest. Make quick, clean
incision with sharp knife. Grasp testicle & pull it out.
Remove the other one. Spray the wound with
antibiotics.

Elastrator (Putting rubber band)- The special tool

(looks like pliers, which on squeezing it handles open
its jaws instead of closing), has 4 prongs. It can hold
and stretch very small but strong rubber bands. Place a
band on prongs, squeeze the handle to enlarge the
band. Place it onto position above scrotum (keeping
testicles in the sac) & remove it. Testicles will atrophy &
band will fall off in several weeks.

Docking
It is generally done in long- thin tailed sheep. The tail is
cut as sanitary measure to reduce the incidence of
blow ﬂy strike and to facilitate shearing.It can be done
with a sharp knife, Burdizzo or an elastrator.The latter
is the best method if practiced within 2-3 days after
birth. A rubber ring is placed about 2-3 cm away from
root of tail. It checks blood supply & results in drying
off & falling off the tail within a fortnight.

Identiﬁcation of animals
Purpose
The sole purpose is to identify an animal at any stage of its life, in
order to
 Know the herd size.
 Record information on the animal repeatedly.
 Locate the animal, for some treatment, etc.
 Help in grouping the animals for research or otherwise.
 To locate the strayed or sold animal.
 Necessity for herd book registration.
 Mandatory for export /import of animals.

Characteristics of a good identiﬁcation
method
It should be of minimum digits and given with ease.
It should signify some information, like-farm, year of birth, serial order, etc.
It should last in totality at the position for the desired period of time.
It should be easily visible (contrast with the background) without ambiguity.
Animal should suffer with least disturbance while referring to the mark.
It should not hinder in the animal’s health or production.
The adopted system should be documented and be able to be used for long.

Identiﬁcation methods
A variety of methods are now available and these are
under constant development. However, the user
should select the one beﬁtting best to the need and
the criteria like:
 Type of animal
 Age of the animal
 Aim - Immediate or long term.

a) Temporary
The temporary codes (alphabets, numerals or the combination of both)
are required to be given in the following conditions.
 At birth.
 On the purchase of the animal.
 For show purposes.
 During short term experiment, etc.

The codes may be given on the cage, box and body (neck ring, colour
wires, paints on body with KMnO4 or K2Cr2O7 solutions, or chalk, paint,
crayon, ﬁxing tapes, labels, etc).

b) Permanent
These codes are applied on the body of the animal in
such a manner as to last for long period of time.
Proper restraint is necessary to avoid injury, damage
to skin and to obtain clear permanent mark.

Sr.
1

Method
Tattooing

Materials needed
Remarks
Thin needles in the form of letters and Applied on clear and light skin, inner aspect of
numbers to form codes, tattooing
pinna, and under root of tail.
forceps, ink.
Readable very close and only under restraint.
Applicable on white/pink skin only(not in buffaloes)
.
Good for calves, Sheep & Goat.

2

Ear tagging

Metal Ear tags

Made of aluminum or Brass.

Plastic ear tags

Readable very close up under restraint.

(Applicators, Pins)

Wide range of sizes and colours are available.
Readable at 3-5 m distance.
Applied for individual or group identiﬁcation.

3.

Ear Notching

Special forceps

Requires skill and uniform coding system
Readable at 3-5 m distance.
Good for Pigs, Sheep & Goat.

4.

Branding

Long iron bars with protected handle
having letters and numerals at tip.

It may be hot(red hot-furnace) and cold(liquid
nitrogen).
Skills is required. Not be practiced in monsoon.
Readable frrm 3-5 m distance without restraint.

Care and Management of
Heifers

 Well grown and developed heifers are the best foundation

stock of a dairy herd.
 Therefore, every dairy farmer would be interested to know

as to what factors inﬂuence the growth, development and
future producing ability of heifers, with an objective to
provide optimum conditions; because growth is the ﬁrst
indicator of the future production potential of dairy
animals.

Aim in raising the ideal heifer should be as follows:

(i) The maximum growth and development of heifer.
(ii) The earliest maturity consistent with cost.
(iii) Raising heifer at a minimum cost and getting
early return on the investment,
(iv) Obtaining good milk production in her ﬁrst
lactation.

Growth
An increase in structural tissues like muscle and
bone and in the organs is called as growth. This is
characterised basically by an increase in proteins,
mineral matter and water content. True growth does
not include an increase in fat deposition in tissues. In
nutshell “growth is an increase in muscles, bone,
organs and connective issue.”

Factors Concerned With Growth
With the general conception on the information’s
available on nature and cause of growth, two main groups
of factors can be suggested as follows:

1. The internal factors (Genetic)
2. The external factors (Non-genetic)

1. The internal factors:
The powerful forces are set free in motion at the time
of union of the ovum and sperm or at fertilization called
growth impulse. The cause of this growth impulse is
considered to be due to share of the genetic material of
parents, forming the zygote and role of endocrine
glands secretion like thyroid, pituitary, ovaries, testes,
thymus glands, etc., which are concerned, with growth.

2. The external factors:
In both milk production and growth, the external
factors include the environment of animal, nutrition,
housing, care and management. These to a large
extent are under the control of dairyman.

Measuring Growth:
In laboratory animals, the live body weight is used as
the basis of measuring the growth. Measure of growth
such as height at withers is also frequently used.
Therefore, growth of animals may be measured either
by
(i) Gain in live weight or
(ii) Increase in height at withers.

(A) Normal Growth:
Body weight of growing animals must be recorded at
the following stages:
(i) Within eight hours after birth.
(ii) Weekly up to 4 months of age.
(iii) Bimonthly up to 6 months.
(iv) Monthly after 6 months of age.

The body weight of cattle and buffalo heifers
receiving normal rations and showing normal growth

(B) Rate of Growth:
1. Growth varies in amounts per head according to
mature size of species.
2. Growth varies among different breeds within a
species.
3. Rate of growth is maximum until puberty and then
decreases until maturity.

Retardation of Growth in Heifers
Following are the reasons of growth retardation:
1. Failure of granular secretions which are said to be generally rare.
2. Under nutrition:
(a) Deﬁciency of energy/TDN. This will check the growth in ﬂesh.
(b) Deﬁciency of Vit. A will lower the resistance to disease and that of Vit.
B will reduce the appetite having adverse indirect inﬂuence on growth.
(c) Deﬁciency of minerals like calcium and phosphorus will affect the
metabolism; reduce appetite ultimately affecting bone structure and
size.
(d) Deﬁciency of protein will affect the growth of tissues.

3. Parasitic Load:
 Late maturity due to poor growth rate is the problem

in buffalo heifers. This is partly due to parasitic
infestation which is more in buffalo than in cattle due
to general neglect.

Age of Separation from Male Calves
 The female calves can be raised with male calves’ up

to age of 6 months; thereafter these should be raised
separately.

Methods of Raising Heifers
(i) Out-door system or grazing method.
(ii) In-door system.

Heifer Management at Pasture (Out-door System):
Under out-door management the heifers are reared mainly on
grazing. Care is needed not to keep overstocking the heifers on
limited-grazing land. Part of the poor growth of heifer is due to
overstocking them on grass of poor growth.

Following are the management points in this system:
1. Heifers should be shifted daily from one grazing ﬁeld to another.
2. If the land is limited, one grazing ﬁeld should not be grazed for
more than 5 days by the heifers.
3. Pasture plots be grazed rotationally around the paddocks
containing legume grass of milk producing quality.
4. Grazing land or paddocks must have provision of shade and
supply of cool drinking water for heifers.
5. Concentrates and minerals may be supplied from the troughs
centrally located in the ﬁeld and protected from rain water.

Heifer Management in Pens (In-door System):
Following are the management points under this
system:
1. Heifer kept in yards must get adequate shade. Roof
of the yard may be made of asbestos sheet or
corrugated iron sheet aluminum painted on the top.
2. They should be provided good quality hay or
roughages along with little quantity of grains.

(I) Feeding Of Forages:
Heifers:
 Yearling heifers can satisfy most of their nutrient

requirements from lush, actively growing pasture. Later
in the season, however, when plants are mature and
growth is slight, supplemental feed should be provided.
If heifers are neglected at this time they may begin to
lose weight and become acyclic. Provided the general
nutrition program is adequate, this is perhaps the major
factor contributing to delay ﬁrst calving.

 When heifers are not on pasture the importance of

feeding good quality legume-hay cannot be
overemphasized. Legumes are good feed containing
higher protein, minerals and vitamins. The forages
should be fresh and of good quality and fed free of
choice. The amount of roughage will vary with the
quality of fodder, succulent condition, palatability, age
and size of heifer, etc.

(iii) Feeding Grains:
Dairy farmers generally feed the same grain mixture what they
feed to the milking herd. The grain mixture of heifer must
contain 18 per cent DCP and 65 to 70 per cent TDN. Heifers
being in growth period require more protein in their feed. The
amount of grains would vary with size and age of heifer but in
general young heifers, breeding heifers and pregnant heifers
may be given 0.5, 1 and 1.5 kg. grains respectively.

Some important points with regard to feeding heifers
 1. Growth being considerably dependent on food, proper nutrition is closely related to

inherited capacity for growth.
 2. Proper food nutrition can help to exploit the inherited capacity to max. Extent but

neither can succeed without the other.
 3. The capacity of growth will be retarded if not arrested when adequate nutrition is

lacking.
 4. Dairy heifer ration must not only be enough in quantity but must be complete in its

quality and made up according to requirement.
 5. Palatability increases the intake of food and this can be secured by the use of fresh

and a variety of feeding stuffs and those of succulent nature.
 6. Time of maturity of heifer is hastened by liberal feeding of bulky and concentrated

feeds in proportion to her requirement of growth.
 7. Rate of growth, size, time of maturity and dairy type to a considerable extent

depends on liberality, palatability, and make-up of ration during growing period.

Average Age and Body Weight at First Breeding:
Factors inﬂuencing the breeding age of heifers :
(a) Kind and quality of nutrition.
(b) System of feeding,
(c) Individuality.
(d) Breed.

Steaming Up:
A pregnant heifer few days prior to calving must be fed liberally which is
called steaming up.
Heavy feeding for steaming up is done for the following reasons:
1. Heifer continues to grow.
2. She has to bear an unborn viable calf.
3. She must produce more milk after calving.
4. She must maintain her good health during lactation period.
Note:
(a) For steaming-up heifers must be given 1.5 kg. Concentrate mixture.
(b) Heifers must be fed slightly more grain mixture than production ration to
encourage more milk yield in her ﬁrst lactation.

Calving Age:
 Depending upon better nutrition the well grown and

well developed heifer of taurus, crossbred and zebu
cattle calving age would be 2, 2.5 and 3 to 3.5 years
age respectively.

“Breaking-In” Heifers:
(a) Care in training heifers:
Heifer should be handled with kindness. They should be trained to be lead
with halter from an early age. This will help to make them docile cows.
(b) Housing pregnant heifer with milk herd:
Pregnant heifer should be housed in a shed along with the milking cows. This
practice to heifers should start about a month prior to calving to accustom
them to their place in barn. In fact it would be better if heifer is allowed to give
birth near the shed so that she may be brought in shed without much trouble.

Training Heifer Prior To Milking:
When springing heifer is housed with the milking herd she need
to be handled gently which includes washing the udder with
warm water and mopping of udder to accustom her to feel the
hands in this region. This way heifer would get used to getting
teats pulled as though in process of milking. After calving such
heifers would not get excited to cause diﬃculty in milking,
otherwise she may develop a nervous disposition, habit of kicking
and become a problem animal.

Prepartum Milking Of First-Calf Heifers:
Recent research has shown that milking heifers starting
three weeks before their expected calving date may have
some beneﬁts. These heifers have less severe incidence
of edema, produce more milk soon after calving and are
less stressed at calving. With the price of replacements,
it is good to have happy healthy heifers and get them off
to a quick start. {Indian Dairyman 2008, 60: 72)

Exercise:
If heifers are reared under grazing system then they need no extra
exercise but if they are kept in-door they need little open area (runout) with the shed where they will have freedom of movement to get
suﬃcient exercise. Exercise will remove stiffness in their limbs, keep
them thrifty, growing and maintain normal appetite.

Culling Of Heifers:
Heifer having anatomical defects, bad disposition, and poor in
growth and late maturing should be culled. Calves from parentage of
low productivity, longer calving period and maturing late must be
removed.

Care & Management of
Milch Animals

Management should be aimed such that there is high proportion of milch cows in
herd at any given stage. The managemental practices for higher milk production
for longer periods include:
1. Feeding balanced ration
especially making available good quality green fodders round the year
2. The herd can be divided into high yielders, medium yielders and low yielders and feed them accordingly
3. Providing clean and comfortable houses
4. Prevention of possible management stresses by
A) careful handling and movement of stock,
B) avoiding over stocking,
C) grouping of cows according to age or production,
D) protection of high yielders against thermal stress conditions of summer,
5. Maintenance of high reproduction eﬃciency in herd

Provide green succulent forage together with leguminous hay or straw

to the extent of animal can consume, so that all its maintenance
requirements are met with through forage only.
Extra concentrate at the rate of 1 kg for every 2 to 2.5 liters of milk

should be provided. Salt and mineral supplements should be given to
maintain the lactation.
Never frighten or excite the animals.
Concentrate mix is fed before or during milking, where as roughages

after milking.
Water should be provided adlibitum.

 Regularity in milking is essential. Increase of milk in the udder

will reduce further secretion of milk.
 Milking thrice is better than twice since 10 - 15 % more milk can

be produced.
 Milking should be done with whole hand.
 Cows should be trained to let down milk without calf suckling.

This will held to wean the calves early.
 Loose housing with shelter during hot part of the day should be

provided.

 The animals will get maximum exercise in loose housing

system.
 Grooming of the cows and washing of the buffaloes before

milking help in clean milk production.
 Daily brushing will remove loose hair an dirt from the coat.
 Grooming will also keep the animal hide pliable.
 Wallowing of buffaloes or water spraying on their bodies

will keep the buffaloes comfortable especially in summer.

 Provide at least 60 days dry period between calving. If

the dry period is not suﬃcient, the milk yield is
subsequent lactation will be reduced.
 Vaccinate the cows- against important diseases.
 Every animal should be numbered and particulars

pertaining to milk, fat %, feed taken, breeding, drying
and calving dates should be recorded.
 Check for mastitis regularly.

Management of Dry Cows
The pregnant dry cows should be housed in a comfortable paddock
and least disturbed .The management of the dry cow is aimed at
1. To give rest to cows udder and recoup its condition lost in
previous

lactation.

2. Repair and regeneration of secretary cells of udder.
Cows should be properly fed during dry period in order to produce
25 % more milk than which are not conditioned.
A 0.5 kg gain in body weight during dry period is optimum for
satisfactory milk production in ensuing lactation.

Care & Management of pregnant
animal
 Before Parturition
 During Parturition

Before Parturition
 Turning cow into a loose box : To isolate from other animals, animal of advance pregnancy must be

separated into calving box which must be cleaned and properly disinfected, bedded with clean, soft
& absorbent litter.
 Guarding Against Milk Fever
 In advanced pregnancy stage high yielding & ﬁrst calves are susceptible to Milk fever.
 To avoid it, provide enough minerals especially calcium by bone meal in daily diet.
 Give large doses of Vitamin D about a week period to calving.

 Avoid Milking : Prior to parturition this is likely to delay parturition by few hours.
 Watch for parturition signs : Signs to know primary stage of parturition which are udder become

large and distended, depressed or hollow appearance on either side of tail head, vulva enlarged in
size, thick mucus discharge from vulva, and uneasiness of the animal.

During Parturition
 Dilation Phase : Consists of the acts Let down & get ups, uneasiness due to labour pain, observe

these acts from safe distance without making disturbances to animal.
 Parturition period :
 In normal case, period is of 2-3 hrs while in ﬁrst calving 4-5 hrs or more. Observe from safe

distance without disturbing.
 Pregnant animals should be watched carefully, particularly during the last stages of pregnancy

to avoid abortion due to ﬁghts or other physical trauma.
 Special care should be taken regarding mineral and vitamin deﬁciencies because they can have

a serious adverse effect on the new-borns calf. Feeding trace mineralized salt plus
recommended amounts of calcium and phosphorus is usually suﬃcient to avoid these
problems. Care must be taken that calcium and phosphorus should not be taken in excessive
amounts.
 During the last few weeks of pregnancy there is a tendency of prolapse of vagina which may

be caused by constipation, mineral deﬁciency and debility. Balanced and laxative rations
should be fed to maintain the normal tone of the reproductive tract.

Sometime udder edema occurs before calving. This can be avoided by moderate

exercise for a half an hour, two to three times per day. Massaging the udder for a few
minutes is also helpful. Use of diuretics and prepartum milking may be helpful in
severe cases.
Isolate the pregnant animal 8-10 days before the expected date of calving and keep it

in a clean well bedded, dry and disinfected maternity pen. The animal should be
watched closely as calving time approaches at least every two to three hours.
A good calving environment reduces the exposure of cows and newborn calves to

infectious disease. A clean and comfortable area that provides cows with good footing
minimizes the potential for injuries. Calving areas should be landscaped to allow for
adequate drainage. Shade structures are recommended.
Calves are usually born without assistance. Any abnormality in their presentation

requires immediate attention by a competent person to correct the position of the calf
so that it can be delivered. Strict sanitation must be observed during assistance.

 After removal of calf, milk animal it will help in removal of placenta. Placenta is

normally expelled within 2 to 6 hours after calving. If placenta fails to be expelled with
12 hours it is considered retained placenta. In case of retained placenta veterinarian
should be called for its removal.
 The animal should be closely watched for health problems after calving. In addition to

observing feed intake and milk production, rectal temperature and ketone levels should
be monitored daily. Animals having health problems should be identiﬁed and treated
accordingly, whereas healthy animals can join the general population 3 to 4 days
postpartum.
 Watch for presentation of Calf: The phase of expulsion of foetus, observe the

appearance of water bag & its gradual emergence, bursting of it and appearance of fore
feet with hoof & mouth.
 Normal presentation: Any deviation from normal presentation of calf occurs; the

immediate help of veterinarian should be taken being care of Dystocia.


Care with regards to feeding
 Types of feeds provided - milk laxative, palatable &c nutritious.
 Suitable feeds - Wheat bran, oats, and linseed oil seeds.
 DCP & TDN of ration must be 16-18% & 70% respectively.
 40-60 gms. Sterilized bone meal & 40 gm common salt may be added to grains.
 Succulent green, palatable fodders containing 50-60% legumes are suitable while amount

concentrates should be increased gradually in three weeks.

 During early stages of pregnancy, there is no need of special feeding for

heifers. The system of feeding and management recommended for heifers
before breeding may continue. During last three months of pregnancy when
foetal growth is very rapid, a special pregnancy allowance of about 1-2 Kg of
concentrate should be offered.

 After normal birth, the dam is alert and willing to eat and drink within one or

two hours of calving. Warm water and some wheat bran should be offered to
dam after calving. It is necessary to encourage the dairy animals to rise and
to move to the manger for feeding after calving, especially on the day of
calving and the ﬁrst 2 days after calving.

POULTRY: GENERAL
INTRODUCTION

General Information
Species

Young

Adult
Male

Female

Chicken

Chick

Cock

Hen

Duck

Duckling

Drake

Duck

Turkey

Poult

Tom

Hen

Quail

Chick

Cock

Hen

Guinea fowl

Keet

Cock

Hen

Incubation period, Chromosome numbers and age at sexual maturity of different species of
poultry

21

Chromosome number
(pairs)
39

Age at sexual maturity
(weeks)
18-20

Duck

28

40

28-30

3.

Muscovy duck

33-35

40

28-30

5.

Guinea fowl

27-28

39

28-32

6.

Turkey

28

40

28-30

7.

Quail

17-18

39

6-7

9.

Ostrich

42

40

52

10

Emu

52-55

40

52

S.No

Species

Incubation period (days)

1.

Chicken

2.

Physical composition of egg of various species

Chicken

Bird
J. quail

Turkey

Duck

Egg weight (g)

57

12

85

80

Yolk (%)

30

32

32

35

Albumen (%)

60

48

56

53

Shell (%)

10

20

12

12

Chemical composition of chicken egg
Whole egg

White

Yolk

100%

56-61%

27-32%

Shell and shell
membrane
8-11%

Water

65.0

87.0

48.0

2.0

Protein

12.0

11.0

17.5

4.5

Fat

11.0

0.2

32.5

-

Carbohydrate

1.0

1.0

1.0

-

Ash

11.0

0.8

1.0

93.5

Total

100.0

100.0

100.0

100.0

components

CHEMICAL COMPOSITION OF POULTRY MEAT (per 100g of
edible meat)
Nutrient

Chicken

Turkey

Goose

Duck

J. quail

Water (%)

66

70

50

49

73

Protein (%)

18

20

16

11

20

Fat (%)

15

8

34

34

5

Carbohydrates (%)

Traces

Traces

Traces

Traces

Traces

Ash (Minerals) (%)

0.79

0.88

0.87

0.68

1.40

Energy (Kcal / 100g)

215

160

371

404

190

Cholesterol (mg / 100g)

75

68

76

80

62

BREEDS OF CHICKEN
Chicken breeds are usually classiﬁed based on four major oﬃcial
classes:
• American breeds
• Asiatic breeds
• English breeds
• Mediterranean breeds

Features of Different Class
Class

American

English

Mediterranean

Asiatic

Shank

Clean

Clean

Clean

Feathered

Skin colour

Yellow

White

Yellow or white

Yellow

Earlobe colour

Red

Red

White

Red

Purpose

Dual

Dual

Egg

Meat

Size

Medium

Medium

Small

Massive

Shell colour

Brown

Brown
1) Cornish
2) Australorp
3) Dorking
4) Orpington
5) Sussex

White

Brown

Breeds

1)Rhode Island Red
2)Plymouth rock
3)New Hampshire
4)Wyandotte

1) Leghorn
2) Minorca
3) Ancona
4) Andalusian

1) Brahma
2) Cochin
3) Langshan

Chicken may also classiﬁed based on their utility
1) Egg type
2) Meat type

- Eg. White Leghorn, Minorca, Ancona
- Eg. Cornish, Plymouth rock, Brahma

3) Dual purpose - Eg. Rhode Island Red, New Hampshire
4) Game bird

- Eg. Aseel

5) Fancy variety

- Eg. Silky, frizzled, bantams

6) Desi type

- Eg. Kadaknath, Naked neck, chittagong.

American class breeds are
characterized by yellow
skin, clean shanks free
from feathers, red ear
lobes and lay brownshelled eggs.

2.4 kg to 3.8 kg

2.9 kg, Hen wt. 3.8 kg

2.9 kg to 3.8 kg

3.4 kg to 4.3 kg

English class breeds are
characterized by their
excellent ﬂeshing
properties. All the English
breed lay brown shelled
eggs.

2.9 kg to 3.8 kg

Meat Production

3.6 kg to 4.7 kg

3.6 kg to 4.5 kg

Meat Production

Mediterranean class breeds
are characterized by light
body & are develop for high
egg production, white ear
lobes, relatively large comb,
non-broodiness, early
maturity and white shelled
eggs.

2 kg to 2.7 kg

Egg Production

3.4 kg to 4 kg

3.4 kg to 4.3 kg

Asiatic class breeds are
characterized by large body with
heavy bones, fathered shanks,
red ear lobes and yellow skin
(except black Langshan in which
the skin is pinkish white). They
are classed as broody and poor
layers

4 kg to 5.6 kg

3.8 kg to 4.9 kg

3.4 kg to 4.3 kg

• Uttara

A large number of fowls of
different sizes, shapes and colours,
resembling the jungle fowls, are
found all over India. These with
Chittagong, Aseel, Langshan or
Brahma blood are bigger in size
and better in meat quality than the
common fowls. Some Indian fowls
resembles to the leghorn in size
and shape but are poor layers.

Uttara Fowl

POULTRY BREEDS
OTHER THAN CHICKEN

BREEDS OF DUCK
INDIAN RUNNER DUCK
The Indian Runner Ducks are
domesticated waterfowl that
live in the archipelago of the
'East Indies.
Drake 1.6 - 2.3 kg
Duck

1.4 - 2.0 kg

The breed is unusual not only for
its high egg production but also
for its upright stance and variety
of color genes,

Khaki Campbell
The Khaki Campbell is a breed
of domesticated duck that
originated in England and
is kept for its high level of
egg production.
Adult Campbell ducks weigh
approximately 1.3 to 2.2 kg.
Campbells can come in three color
varieties: khaki, dark and white.
They are a cross between Mallard, Rouen
and Runner duck.
the breed laying an average of 320 eggs a year. Khaki Campbells become mature at
approximately 7 months.

Muscovy Duck
The Muscovy Duck (Cairina moschata)
is a large duck native to Mexico,
Central, and South America.
They are a large duck, with the
males about 76 cm or 30 inches
long, and weighing up to 7 kg
or 15 pounds. Females are
considerably smaller, and only
grow to 3 kg or 7 pounds,
roughly half the males' size.

Pekins
Popular market duck
Color - white -creamy
Bill - Rich Yellow
Long, broad, deep and full
breasted type bird
Meaty duck
Origin - China
Came to America in 1873

Muscovy
Originated in Brazil
Domestic duck derived
from Mallard stock.
Mainly black & white but
may be other colors
Feet have strong claws

Rouen
Mallard duck is ancestorhave similar markings.
Larger in size
Developed in France
Calm
Excellent foragers
Lean Meat bird

Khaki Campbell
• Heavy egg producers - often
over 300 eggs per year.
• Hardy, excellent foragers
• Usually not raised for meat,
make lean roasters.

Turkey breeds
Board breasted bronze
The basic plumage color is
black and not bronze.
The females have black
breast feathers with white
tips, which help in sex
determination as early as
12 weeks of age.

Board breasted white
This is a cross between Board
breasted bronze and White
Holland with white feathers.
This variety was developed
at the Cornell University.
White plumage turkeys seems
to be suitable Indian-Agro
climatic conditions as they
have better heat tolerance
and also good and clean in
appearance after dressing.

Beltsville small white
This variety was developed
at Agricultural University
Research Station, Beltsville,
USA.
It closely resembles the
Board breasted white in
color and shape but
smaller in size.
Egg production, fertility and
hatchability tend to be higher
and broodiness tends to be
lower than heavy varieties.

Guinea Fowl

What are Guinea Fowl?
• Domesticated birds originally from the Central
African plains
• Have been used as a source of eggs and
poultry meat as far back as the ancient Greeks
and Romans.
• Most owners today keep them for pest control
and an additional source of eggs
• The most common breed of the species is the
Helmeted Guinea Fowl, named for the bony
protrusion that looks like a helmet

• They have many different colors
and variations in their feathers
• Common varieties of the Helmeted
Guinea Fowl include pearl gray,
white, and lavender

What age is best?
• Eggs

• Older keets & adults

• Must be incubated for 28 days in order for
keets to hatch

• Will need to be kept in coop for a minimum of 6
weeks before letting them roam in the yard

• Keets must then be moved to a brooder, a
conﬁned area with a heat lamp

• Proper ﬂoor space in coop is essential for their
well-being during their conﬁnement

• Young keets

• Guineas that have not been handled since birth
may not be tame

• Must be kept in a brooder for 6 weeks before
moving to outside coop
• Can be trained to trust people if handled
several times a day from birth
• Need to be separated from older chickens &
guineas initially

• They will learn to accept members of the
family that they see frequently, but they will
most likely not want to be picked up and petted

Emu

(45-63 kg)

Emu
Emu eats Fruits, ﬂowers, insects, seeds and green vegetation; love caterpillars;
Emus require 6-10 litters’ good water daily;
Emus require 3 times food per day;
Female Emu or hen begins laying eggs, male Emu keep watch of incubation;
The emu egg varies in size and color. It is usually dark green, averaging 5 inches
long and
weighing approximately 600 grams;
The male waits until the female lays at least 9 eggs and then he starts
incubating them by sitting
on the nest;
He incubates them for 52-56 days and doesn't eat or drink during this time;
Emu can reproduce for as long as 25 years.

Japanese Quail weight 100- 300 gm depending upon the breeds.
Quail meat tender & testy and each quail meat yield 100-150 gm
at market age of 5 weeks.
Ostrich:
Ostrich hight is 2.4 to 2.8 meters & body weight is 70-160 kg.
egg weight is 1300-2100 gm. Egg colour light yellow egg no
40-100 eggs.

Brooding and
Management

O Brooding

objective
s

O Types of brooders
O Preparation of shed to receive chicks
O Importance of environment
O Feeding and vaccination

O Brooding is a art and science of rearing

baby chicks
O Newly hatched chicks not fully
developed thermoregulatory mechanism
O Takes about 2wks to develop
O they cannot maintain the body

temperature properly for the ﬁrst few
weeks of life
O may be subjected to chilling, if not
properly taken care of

O Brooding can be classiﬁed into natural

and artiﬁcial brooding.
O Natural brooding
O Artiﬁcial brooding

Natural brooding
O It is done with the help of broody hens

after hatching, up to 3 to 4 weeks of age

Artiﬁcial Brooding
O In artiﬁcial brooding large number of baby

chicks are reared in the absence of
broody hen.
O Equipments used for brooding are called
brooders. Brooder comprises of three
elements:
O Heating source
O Reﬂectors
O Brooder guard

O Heating source may be electrical, gases

like natural gas, LPG and methane, liquid
fuel like kerosene and solid fuel like coal,
wood can be used as a heating material.

DIFFERENT TYPES OF
BROODERS
O Infra red bulbs O Heating

coils O Gas brooders
O Kerosene stove
O Coal/charcoal stove
O Centralized heating system
O Battery brooders
O Biogas brooders

Charcoal stove /
kerosene
stove
O Where electricity is not available, ordinary

charcoal / kerosene stoves are used to provide
supplementary heat to chicks.
O These stoves are covered with plate / pans to
dissipate the heat.

Gas
brooder
O Natural gas, LPG or methane is connected to

heating element which is hanged 3 to 5 feet
above the chick to provide heat.

Electrical
O It is alsobrooder
thermostatically controlled heating

system that spread required amount of heat
uniformly above large area, this avoid crowding
of chicks under brooder directly.
O One electrical brooder can be used for 300 to
400 chicks.

Infra-red bulbs
O It is a self reﬂecting bulb. One 250 watts IR bulb

can provide brooding for about 150 to 250
chicks.

Battery
brooders
O Multi tier cage brooding is practiced
O Bulbs or heaters with thermostats are

used to provide warmth to chicks in
battery brooders

Reﬂector
s
O These reﬂectors are called Hovers.
O Flat type hover – These hovers are provided

with heating element, heating mechanism and
pilot lamp and in some cases thermometer is
also there in order to record the temperature.
O Canopy type hover – These reﬂectors are in
concave shape

Brooder guard / chick
guard
O They are used to prevent chicks from straying

too far away from heat supply until they learn
the source of heat.
O We have to provide brooder guard with a
diameter of 5 feet, height of the brooder should
not exceed 1.5 feet.
O For this purpose, we can use materials like
cardboard sheet, GI sheet, wire mesh, and mat etc.
depending upon the season of brooding

HOVER

CHICK GUARD

RECEIVING OF CHICKS
O After taking out the previous adult birds, clean

and disinfect the poultry house.
O 3 to 4 weeks interval may be provided between 2
batches as down time.
O Form a circle of about 5 feet diameter with
brooder guard.
O The 5 feet diameter brooder can hold about 200
to 250 chicks.

O A minimum brooder space of 150 and 125

cm2 has to be provided per chick in DL
and battery cages respectively, up to two
wks of age
O On ﬂoor , ﬁrst 4 wks ------ 0.4 sft ﬂoor
space later extended to 0.8 sft ﬂoor
space up to 8wks of age

O At the centre of brooder guard, provide any

O

O
O
O

one of heat source like IR bulb, ordinary
incandescent bulb or gas brooders.
Spread litter material about 2” height in a circle
and then spread old newspaper over the litter
material.
Arrange feeders and waterers alternatively like
cart-wheel fashion.
Check the brooder for proper temperature 24
hours prior to arrival of chicks.
Switch on the brooder heating source several
hours before the arrival of the chicks in order
to maintain required brooding temperature

Spread ground maize or rava or ﬁne mash / crumble feed
on the old newspaper for 1 or 2 days. Afterwards, they will
learn to consume feed from the feeder.
Provide electrolyte, glucose and vitamins in the drinking
water for ﬁrst 2 to 3 days to overcomestress.
After arrival of chicks, moist the beak and leave the
chicks under heating source.
Maintain a brooder temperature of 90 to 950F for the ﬁrst
week and then reduce 50F every week until it reaches the
room temperature.
Watch the behaviour of chicks in order to ﬁnd out whether
temperature provided is correct or less or more.

Just
right

Too cold

Too
hot

Too drafty

When Temp is less – chicks will try to hurdle near the
source of heat under brooder without movements.
O If temp is too high - chicks will go away from source of
heat, near to the guard and remain there with dull
movements. Even may show panting also.
O If birds congregate themselves in masses in brooder
space it indicates draftiness of weather.
O If temp is favourable: evenly spread under and around
brooder with alert and pleasant movements.
O Based on chicks position and movement, adjust
temperature.

In case of too much temperature, we can reduce
the heat by reducing the power of the bulb or we
can raise the heating element.
In case of too low temperature, we have to
supplement more heating source or we can further
down the heating element.
In case of chill weather or chill breeze, we can
provide curtains towards the wind direction.

Ventilation
O Required to provide fresh air

removing abnoxious gases like and
carbon di oxide and Ammonia for
healthy respiration
O Opening and covering of curtains
need to be done correctly
depending on weather condition

Relative Humidity
O 50-60% RH has to be maintained

The following illustration is given as a guide
for
the placement of equipments around the
brooder during the early brooding stages.

Remove the old newspaper after 3 days and destroy
it by burning. If necessary, spread another set of
newspaper.
Remove brooder guard after 7 to 10 days depending
upon the season.
While removing the brooder guard, see that the
corners of the sheds are rounded in order to avoid
mortality due to huddling.
.

• Change the feeders and waterers
according to age and requirement.
• 24 hours lighting programme may be
adopted during 0-8 days of age.
• One hour darkness may be provided to
train the chicks in case of any power
failure

Medication programme:
First and Second day – Electrolytes
and vitamins.
3rd to 7th day – Antibiotics. (Other
medications as and when required)

Cage Brooding
Before the birds arrive, prepare the house as follows:
1.Put

nonskid paper on the bottom of the cage. This
paper may disintegrate and fall through the cage
bottom or it should be removed at beak trimming
time (10 days).
2.Start the heating system 24 hours before the birds
arrive.
Adjust the temperature to 33-34ºC (91.4-93.2ºF.).
3.Keep the relative humidity at 50% minimum. In
cage brooding, adequate humidity is very important.

Temperature Management
In a cage or warm room brooding system, reduce the
temperature 3ºC (5ºF.) per week from 34ºC (93.2ºF.)
until 21ºC (70ºF.) isreached.
Look for signs of overheating (panting and drowsiness)
or chilling (huddling) and make appropriate
adjustments.
Heat control is more critical in cage brooding because
the chicks cannot move to ﬁnd their comfort zone.
Maintain adequate humidity if you brood in cages.
Relative humidity for cage brooding must be
maintained at 40-60%.

Feeding and watering
O Chicks (0-8 WKS) must provided with
O
O
O
O
O

adlib feeding
CP 20%, ME 2800Kcal
The height of the feeder--- back of the bird
Feeder space-3cm/ chick
Feeder must always be 2/3 rd full and
feed wastage must be avoided
Drinking space- 1.5 linear cm

IncubationProcess of a
Chicken
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Incubation
“The process of changes of fertile egg to
a living organism capable of walking
and eating.
Through Natural incubation at small scale
using “Broody Hen” and Artiﬁcial incubation
at large scale for the commercial purpose
using different machines called “Incubator”
is called incubation.
3

Types ofIncubation
There are two types/methods of
incubation
1.
2.

Natural incubation (Broody Hen)
Artiﬁcial incubation (Incubator)

4

1. Natural incubation (Broody
Hen)





The Broody hen is a time tested way to
hatch eggs.
Very good at her job.
To use a hen for hatching you have to do
one of two things
 Find a hen sitting.
 Induce a hen to sit.
5

Natural incubation (Broody
Hen)

6

Natural incubation (Broody
Hen)
Signs of broodiness






Clucking
Stays away from the rest of the ﬂock
Ruﬄed feathers
Aggressive and protective of nest
On the nest at night

7

Natural incubation (Broody
Hen)
Characteristics:









No electricity required
Hen does all the work herself
Will brood chicks after they hatch.
High hatchability rate
Some breeds hatch better under hens (Nankin)
than in incubators.
Good for hatching small # of chicks per year.
8

Cont…


Drawbacks:





Can only sit on a small # of eggs at a time.
Hen sometimes breaks eggs.
Will occasionally quit and get off nest.
Disease transmission from hen to chick

9

2. Artiﬁcial Incubation
Incubator




An incubator is basically a box that holds eggs
while maintaining appropriate temperature,
humidity, and oxygen level.
Incubators have varying capacities and adapters
for eggs from different species

Popular incubator models often include



Automatic turners
Humidiﬁers, and
Temperature

controllers

1
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Preparation Stage








Chick incubation process is 21 days
Gather fertilized eggs 2 – 3 days in advance
Grading and cleaning of eggs
Storage of hatching eggs
Disinfection of hatching eggs
Location and set up of incubator
Mark eggs

1
6

From Egg to Chick:
Incubation Procedures
1. Obtainingand caring of eggs
Gather fertilized eggs from a disease free
breeder farm

2. Grading and cleaning of hatching
eggs
In selecting hatching eggs, the requirements
regarding shell quality and egg shape will be
higher for layers than for broilers.
1
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Eggs unﬁt for hatching are











dirty eggs
Cracked eggs
thin shelled eggs
eggs with shells, which are rough and not
uniform
misshapen eggs
eggs with abnormal spaces - loose or
ﬂoating air cells
too large air cells
eggs with large blood or meat spots
2
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3. Storage of hatching Eggs
Eggs should be stored at a temperature of
around 50°F until incubation begins
Eggs should not be more than 5-7 days old
After 7 days, hatchability decreases 0.5 - 1.5%
per day.
Each day in storage adds one hour to the
incubation time

2
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4. Disinfection of hatching eggs
The disinfection should take place in a
specially designed cabinet in which
temperature, humidity and the period of
disinfection as well as the ventilation can
be controlled.
As disinfectant formalin can be used
either as a powder or as a solution with
KMnO4.

2
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Location and Preparation of
incubator
The incubator should be in a room that has






No drafts
No direct sunlight;
The temperature (70-75°F ) and humidity
should be controlled and stable.
The incubator and hatcher should also be
isolated from the growing facilities.
2
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Cleaning and Sanitation of
incubator







Sanitize the incubator with detergent or with
the combination of detergent and disinfectant
and run it for several days before setting the
eggs.
This will ensure that the incubator is
maintaining the proper temperature and
relative humidity (2-3 )before the eggs are set.

Adjusting the temperature and humidity after
the eggs are set can decrease hatchability.
2
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Cleaning and fumigation








Microbes in an incubator can signiﬁcantly
reduce hatchability.
Cleaning and disinfecting equipment must be
standard operating procedures.
When using a combination of a detergent and
a disinfectant remember each combination
does not improve the effectiveness of the
disinfection. So ,
Disinfect incubators, hatchers and their racks
with quaternary ammonia or a commercial
disinfectant after each hatch.
2
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Preparing theeggs for
incubation
To ensure proper turning, mark all eggs
on one side with an “x”, the other side
with an “o”

2
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The day eggs areset
Let stored eggs warm to room temperature for
4 hours to 8 hours before setting them in the
incubator.
 If you place cold eggs in a warm, humid
incubator, condensation will form on them and
lead to possible contamination or suffocation.
 Once the eggs are in the incubator, do not
adjust the temperature or humidity for a few
hours, unless the temperature exceeds
102°F.


2
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Cont…
After 4 hours, make proper adjustments. The
ﬁnal temperature should vary only 0.5 degree
above or below 99.5°F.

2
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EmbryonicDevelopment Stages

2
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The development of the embryo can roughly be
divided into the following stages:
a.
b.

In the hen : three layers of cells
During incubation:
1st - 4th day : initial stage of inner organs
5th - 14th day : initial stage of outer
organs
th - 20th day : growth of the embryo
15
21st day : hatch of the chicken
3
0

Summary of the embryonic development
from day to day.
Stage I: Development of the internal organs







1st day : enlargement of the blastodisc
2nd day : heart starts beating, tiny bloodspots
appear
3rd day: initial stage of the beak, legs, wings
4th day : initial stage of the tongue
5th day : shaping on the reproduction organs
3
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Stage II:Development of the external organs








6th day : beak gets shape
8th day : shaping of the feathers
10th day : hardening of the beak
13th day : shaping of the leg scales and claws
the size of the allantois reached its maximum
14th day : the structure of the embryo is
completed the embryo settles for its ﬁnal
position
3
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Stage III: The growth of the embryo
15th day : leg scales and claws become horny
from the 15th – 19th day the intestines are
withdrawn into the body cavity. The neck
bends forwards
 16th day : the contents of the allantois has
disappeared completely
 17th day : the beak directs itselftoward the air
cell the ﬂuid of the amnion continues to
disappear. This will be ﬁnished at the 19th
day


3
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Cont…






19th day : the yolk is being withdrawn into
the body cavity the air cell gets penetrated
by the beak
20th day : the yolk is withdrawn, the embryo
ﬁlls the whole egg, excluding the air space
the eggshell is fractured
21st day : the chicks is hatched

3
4

Candling
“Shining a light through the egg to observe
embryo development is called candling.”




White or pale eggs are easier to candle than
dark or spotted eggs.
Embryos can be conﬁrmed easily after 8 to
12 days of incubation.

3
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Candling


The living embryo will appear as a dark spot
in the large end of the egg surrounded by a
faint outline of blood vessels.



The embryo appears as dark spot that
becomes larger as incubation progresses.
Eventually you will see only a dark mass and
the air cell.



3
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Candling
In comparison,
 An infertile or un-incubated egg transmits
light brightly.
 Dead embryos will sometimes appear as a
ring or a smear of blood in the egg or a dark
spot dried to the inside of the shell.
 Once it dies, the embryo no longer grows and
the blood system fades.
Cooling that occurs for less than 10 minutes
during does not harm the embryo.
candling
3
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Examples ofBad Eggs

3
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Examples ofGood Eggs

3
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Hatch stage








This stage refers to ﬁnal 2 to 3 days of
incubation when chicks hatch out of the shell.
Transfer eggs to a dedicated hatcher for the
last 3 days to 4 days of incubation and do not
turn them.
During this stage, decrease the temperature
1°F and increase the relative humidity to 6570%.
You can increase the humidity by adding a
wet sponge or wet paper towels to the
incubator.
4
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Final Stages ofIncubation
After the 17th day...
 Eggs should not be turned
 Incubator should not be opened unless it is
necessary to add water
 Chicks will start to pip the shell around the
19th day.
 All chicks which are going to hatch should be
out of their shells by the 21st day
4
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Managemental factors for the
incubation and hatching process
For a special incubation and hatching the
following factors are of major
importance:
1.
2.
3.
4.

Temperature
Humidity
Ventilation
Turning
4
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1. Temperature









During incubation till 18th days the
temperature should be 99.5◦-100◦ F.
In the hatcher the temperature should be
98.5 - 99◦ F.
Make sure of a constant temperature and
regularly check the thermometers of
deviations.
Too high as well as a too low temperature
has inﬂuence on the hatching results.
Check the temperature at least twice a day.
4
3

The inﬂuence of the temperature during
incubation on the hatching results

4
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2. Humidity






The ideal moisture level is about 50 – 55%
relative humidity (83o - 87o F (28 - 31o C) on a
wet bulb thermometer) for the ﬁrst 18 days.
About 65 % (89o - 90o F (31 - 32o C)
wet bulb) for the last 3 days.
Excessive drying because of low humidity will
cause the chick to stick to the shell and fail to
survive.
To increase the humidity level the last three
days, set an extra pan of water in the
incubator.
4
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3. Ventilation
A correct functioning of the ventilation system
is needed:





To supply oxygen (O2)
To discharge carbon dioxide (CO2)
To distribute the heat evenly
The carbon dioxide content inside the
hatchery should never exceed 0.5%.
4
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4. Turning theeggs





During the incubation period (1-18days) the
hatching eggs need regular turning (90o) to
prevent that the embryos from sticking to the
shell membranes.
As it will do if it is left in one position too long.
Turn the eggs at least (2-3) times a day.

4
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Reasons for Poor Hatches
Infertile eggs
Eggs too old when set
Parent stock weak, unhealthy, or fed a
nutritionally deﬁcient diet
Improper care of eggs prior to
incubation Shell contamination
Eggs not turned often enough

4
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Cont…
Temperatures too high, too low, or too
variable during incubation
Too little humidity in the incubator or
occasionally too much
Improper ventilation Oxygen starvation

4
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From start…

5
0

5
1

5
2

…to ﬁnish!

5
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5
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Methods of milking

Hand milking
Methods
Machine
milking

Hand
milking

The following are the different
methods of hand milking:
1.
2.
3.
4.

Stripping
Fisting (Knuckling)
Full hand milking
Full hand milking followed by
stripping

The recommended
method is
"full hand milking
followed by stripping".

Step 1. Hand washing
Step 2. Udder washing and wiping
Step 3.Teat massaging
Step 4 to 9. Full hand milking actions
Step 10. Stripping

Full hand
milking

Grasping the teat with all the ﬁve
ﬁngers and pressing it against the
palm does full hand milking.

Full hand
milking

Strippin
g:

Firmly holding the teat between the thumb
and fore ﬁnger and drawing it down the
length of the teat and at the same time
pressing it to cause the milk to ﬂow down
in a stream.

Strippin
g

Fisting/
Knuckling
 bend their thumb against the teat.


knuckling should always be
avoided to prevent injuries of the
teat tissues.

Knucklin
g:

Hand milking
Machine

HAND MILKING MACHINE
Hand

milking machines are now
available for cheaper cost.
Farmers are interested to buy
low cost milking machines.
because the imported machine
available in the market is too
costly.

HAND MILKING
MACHINE

A COMPARISON OF MACHINE
MILKING WITH HAND MILKING

In machine milking the peak
yield is achieved quicker and
remains longer than hand
milking.
In machine milking the total
yield is more than hand milking.

Machine
milking

Machine
milking
Principle:
It

opens the teat canal through
the use of a partial vacuum.

It

massages the teat.

ad
v milking cows quickly and
eﬃciently
 without injuring the udder
 no pain
 It is easy to operate
 saves time
 very hygienic and energyconserving
 milk from the udder can removed
completely.

Need for clean milk production
The objective of clean milk can be achieved by practical application of
science based system such as Hazard Analysis Critical Control Point
(HACCP). Not only it should produce quantum milk, but must also be free
from debris, microbes and must remain so, till it is consumed. Raw milk
quickly becomes sour when it is stored for long periods at high ambient
temperatures prevalent in tropical and subtropical countries. This is
because, the inherent lactic acid bacteria and contaminating
microorganisms from milk vessels or the environment break down the
lactose in milk to lactic acid. When suﬃcient lactic acid has accumulated,
the milk becomes sour and coagulates. Raw milk that contains too much
lactic acid, even if it does not appear to be curdled, will coagulate when
heated. This acidity is known as “developed acidity” and such milk is not
acceptable for sale.

Factors affecting nature of milk
Depending on how milk is handled during and after milking, the
natural composition and physico-chemical properties of raw
milk may change.

Effect of milking practices : Incomplete milking results in low
milk yield and low fat content because the last milk (strippings)
contains more fat than the foremilk.

Stage of lactation: Immediately after calving, a cow produces
colostrum during the ﬁrst ﬁve days, after which the milk
reverts to its normal composition. Colostrum is also more
alkaline (pH 6.8–6.9) than normal milk.

Effect of mastitis : On farms practicing good husbandry,
20 to 30 per cent of lactating cows have one or more
quarters infected with sub-clinical mastitis. With poor
hygiene, up to 70–80 per cent of the cows may be
affected. The composition of mastitis milk approaches
that of blood. It has more whey proteins, less casein and
less water-soluble vitamins. It also tends to be more
alkaline, has a higher chloride content than normal milk,
and tastes salty like the milk of very old cows (more than
six lactations) or milk of cows in late lactation (near
drying off).

Effect of feeding : Cows have to be fed properly. If cows
are fed a diet low in forages and high in starch, the
butterfat content of the milk may fall below 2.5 per cent.
A good forage-to-concentrate ratio is important to
enable cows produce good quality milk to their potential.

Effect of heating : Pasteurisation of milk involves heating
it to 63°C for 30 minutes or 72°C for 15 seconds in order
to destroy harmful microorganisms. Pasteurisation kills
more than 90 per cent of bacteria and causes minor
denaturation of proteins and loss of some water-soluble
vitamins.

Effect of cold storage : On cooling milk, the multiplication of
bacteria delays, except for a few cold-tolerant bacteria
(psychrotrophs) which can even grow at refrigeration
temperatures. If milk is kept chilled at 4°C for more than 72
hours, the cold-tolerant bacteria will multiply and produce
lipase and protease enzymes that, respectively, break down
milk fat and proteins. These enzymes are also heat resistant,
and can cause spoilage of pasteurised milk and other
processed dairy products. Extended cooling also makes
calcium in the milk less soluble and unavailable during
coagulation of milk by rennet in cheese making.

Effect of treatment of cows with antibiotics : When cows
suffer from mastitis they are treated with antibiotics by
intramammary or intramuscular injection. The antibiotics
circulate in the blood and are secreted in the milk for up to 72
hours. Longer acting (slow release) antibiotics, such as are
used in dry cow therapy against mastitis, remain in the blood
longer. Drug residues in milk are undesirable because they can
trigger allergies and drug resistance in humans, and inhibit the
lactic acid starter cultures used in the manufacture of
fermented milk products. For this reason, milk processors
routinely screen raw milk for antibiotic.

Clean milk production
Strategies for clean milk production
The ﬁrst step to clean milk production should be education and
training of milk producers on hygiene, housekeeping, sanitation,
milking methods and good animal husbandry practices.

Awareness and training: Educational aids and programmes should
be organized for the farmers for making them aware of the
importance of clean milk production. This should be in the form of
charts/posters displayed at village, society and milk collection
centres. Make them aware of the correct handling of the milk from
udder to reception dock, maintenance of hygienic environment,
clean utensils to availability of milk cooling bulk tanks and coolers.

Feeding practices: The feeds and fodder of the
animals should not introduce directly or indirectly
microbiological or chemical contaminants in the
milk in amounts that is unacceptable to health.
Feed fodder and silage should be procured from a
reliable source and should be stored properly.

Housing management: The shed should be comfortable and clean with
suitable arrangement to dispose dung, urine, feed and fodder residues.
There should be proper supply of clean drinking water and electricity. The
shed should be washed before milking.
Sanitation and Disinfection of the Animal HousesCleaning and sanitation are
complementary. By sanitation we adopt hygienic measures aiming at
creating conducive to health of animals and assuring product quality.
The measures include proper cleaning of habituation, adequate drainage
system, adequate lighting of building and sheds, proper ventilation and
proper disinfection measures.
It involves cleaning of bedding material like sawdust, paddy, straw etc.
once daily
Watering and feeding material to be thoroughly cleaned
In case of mud ﬂoor, a top of 12-15 cm soil is removed and replaced with
clean soil
Cleaning and washing of milk parlors

Sloped drains having width of 6-12 inches and 2 inch depth. It should
maintain a proper gradient of 1 in 60 for easy ﬂow of drain water.
Provide adequate lighting
Provide proper ventilation
Disinfect the houses by washing the houses with boiling water, ﬂame
blower or by using suitable disinfectants such as formaldehyde, phenols,
cresols, washing soda, quick lime, bleaching powder etc.
The hygiene and sanitation process practiced in a dairy herd can not only
keep the animal and surrounding healthy but will also ﬁnd its way for export
of milk and milk products thereby, enhancing the eﬃciency of livestock and
its productivity, survivability and longevity.

Handling of milking vessels: The milking vessel should
be made of stainless steel. It should be cleaned
before and after milking with hot water and certiﬁed
detergents/chemicals. It should have small mouth.
The milker should wear clean clothes and maintain
personal hygiene. He should wash his hands before
milking and should not spit or smoke. Shaving the hair
of the hind legs and tail should be carried out routinely.
Also the fore milk should be discarded in a proper
place.

Udder Hygiene:
Effective milking practice is one important criterion in order to produce
safe and suitable milk; failure of which may introduce contamination
of milk. From an ethological perspective, the cow rests in a lying
position, which inevitably leads to contact of the udder skin with ﬁlth
on the bedding surface. As much as 1 x 1010 of total microorganisms
can be found in one gram of ﬁlth from the udder surface.
With unsuitable udder hygiene, the microorganisms present on the
teat skin can contaminate the milk during milking or through the teat
tip will penetrate the teat canal increasing the possibility of mastitis.
Hence it is necessary to implement hygienic-prophylactic measures in
maintaining cleanliness and udder health before and after milking of
dairy herds, with the aid of disinfecting agents.

There are many procedures for udder hygiene prior to milking such as:
•washing by spraying water and wiping of teats
•washing of teats with a cloth immersed in warm disinfectant
solution

and drying with a dry cloth

•immersing of teats in disinfectant and wiping with a paper cloth.

•Appropriate hygiene, such as dry cleaning, is necessary for
lowering teat contamination whereas only the substantially soiled
udders require washing with water. Therefore, if the udder is not
substantially soiled, the teats should be immersed in active foam
disinfectant and wiped with disposable paper cloths after 1-2
minutes.
•Disinfection prior to milking by immersing teats in a special cup,
containing active foam based on surface active compounds,
organic acids and hydrogen peroxide, and disinfection after milking
by immersing teats in the agent containing 1.94% linear dodecylbenzene sulphonic acid (LDBS) and skin care substances.

•The implementation of udder hygiene after milking is a very rational
method for maintaining acceptable udder health status, and is conducted
by immersing teats in a disinfecting agent. This procedure removes the
milk droplets that are left behind which can serve as a breeding ground for
surrounding pathogenic microorganisms. Subsequent drying of the
disinfectant creates a thin layer over the teat oriﬁce, mechanically
preventing the incursion of microorganisms through the teat canal.
•The beneﬁts are manifested through a decrease in post secretory milk
contamination, reduction of udder infections by so-called environmental
microbes, and by a decrease in the number of subclinical mastitis.
•Nowadays, the priority in conducting udder hygiene is given to ecologically
acceptable disinfecting agents that are not harmful to animals and the
environment.

Health management : Good animal husbandry
practices including regular monitoring of disease
such as mastitis should be a part of the routine work.
During milking, using teat dips, and washing of udder
should be an ongoing activity of the dairy farm. Sick
animal shed should be far away from the milking barn
and separated from the healthy ones. The healthy
animals must be milked ﬁrst. Improper use of
veterinary drugs should be avoided.

Milk collection and transportation: There should be a provision of bulk
cooling tanks in order to reduce the bacteriological load in the milk
immediately after collection. Introducing differential pricing system based
on bacteriological quality of milk will help in overall improvement of milk
quality reaching the dairy dock. Other prerequisites for clean milk
production include hygienic norms, good animal husbandry practices and
proper handling, storage and transportation of milk are important elements
to produce quality milk. The lids of the milk cans should ﬁt tightly preventing
from entry of rain and dust. The cans should be stored in an inverted
condition on stand. Excessive agitation while transportation should be
avoided. When milk is agitated, the milk fat is destabilised which becomes
easily oxidised. The milk tanker should have proper insulation. The number
of spoilage bacteria in raw milk depends on the level of hygiene during
milking and the cleanliness of the vessels used for storing and transporting
the milk. During the ﬁrst 2–3 hours after milking, raw milk is protected from
spoilage by inherent natural antibacterial substances that inhibit the growth
of spoilage bacteria. However, if the milk is not cooled, these antibacterial
substances break down causing bacteria to multiply rapidly. Cooling milk to
less than 10°C may prevent spoilage for up to three days. High storage
temperatures result in faster microbial growth and hence faster milk
spoilage.

The Animal and its Feed
Feed consists of water and Dry Matter (DM). If the water content is 75%, the DM content is 25%.
Although water is very important, the DM is crucial to the composition of a ration. More feed is
needed when it contains more water. The main components of feed are:
Water
Water is vital to any animal. The bodies of young animals may consist up to 80% of their live weight.
Older, and especially fat animals, have less water in their bodies (down to 50%).
Feeds can contain both high and low water percentages. Examples of feeds with high water contents
are young grass (± 15% DM) and cabbage (< 10% DM). Hay and concentrates are feeds with low
water contents (85-90% DM).
An animal obtains water from three sources: drinking water, water present in food and metabolic
water. The latter is formed during metabolism by oxidation of hydrogen (H) containing organic
nutrients.
Water leaves the body with urine, faeces, milk, and as vapour via the lungs (respiration) and the skin
(perspiration). There is no evidence that, under normal conditions, an excess of drinking water is
harmful. If water is offered ad lib, animals normally drink what they require.
Animals require water for:
1.
2.
3.
4.
5.
6.

Chewing and swallowing (saliva)
Transport of nutrients around the body
Formation and maintenance of body tissues
Disposal of waste products
Regulation of the body temperature
Production

Dry Matter (DM)
All valuable feed nutriets are contained in the DM. If the DM% in a feed is known, it is possible to
calculate how many kg DM an animal obtains from the feedstuff (and how many kg concentrate is
needed as a supplement according to the norms for the production level).
The DM of a feedstuff can be divided into two groups:
-

Organic Matter
(OM)
Inorganic Matter (IOM)

Organic Matter (OM)
The OM in a feedstuff consists of:
*

Nitrogenous compounds
Nitrogen-free compounds

= Crude Protein (CP) *
= Energy

In reality, not all N compounds are CP, but it is convenient and almost universal for the N
requirements of animals in the N status of feeds to be stated in terms of protein. 30-40%

Crude Protein (CP)
Proteins are the building blocks in an animal. Protein is needed for growth, maintenance, reproduction
and lactation. In general, every animal must have a constant supply of protein in order to remain healthy.
A shortage will result in small calves at birth and/or slow-growing young stock (retarded growth). Other
effects due to shortage of protein are:
1.
2.
3.
4.
5.

Low milk production
Less protein in the milk
Loss of body weight in (early) lactation
Increased risk of infections and metabolic diseases
Low fertility (longer calving interval)

Nitrogen in a feed, which does not come from protein, is named non-protein nitrogen (NPN), which are
all degradable.
Ruminants, such as dairy cows, can very well utilize NPN .Hence, instead of feeding dairy cows
expensive (true) protein, cheaper sources of nitrogen can be used as well. Urea which is relatively cheap
chemical product, is such a non-protein nitrogen. However, certain precautionary rules must be observed
when feeding non-protein nitrogen to dairy cows. It should be realized, that NPN (urea) can only be used
in low level production systems with high amounts of poor quality roughage. In feeding high yielding
dairy cows, this NPN does not play a significant role. In case the ration is deficient in energy, the cow
will utilize part of the proteins as an energy resource, which may lead to protein deficiency.
Energy
The so-called energy contents of a feedstuff can be subdivided into two groups:
-

Carbohydrates
Lipids (fats)

Carbohydrates
Carbohydrates are sugars and starches derived from cereals, tubers, roots, and other substances such as
cellulose and lignin from plant cell walls, vessels and woody tissues. Carbohydrates do mainly provide
energy for maintenance and production. A surplus of energy is stored as body fat.
A part of the carbohydrates is crude fibre (CF), the remaining is nitrogen-free extract (NFE). The latter
consists of sugars, starches and sugar-like substances. Sugars and starches are much easier to digest than
CF. CF is very important for the functioning of the rumen and for production of milk rich in butterfat.
Food for dairy cows should therefore contain a good quantity of CF. In total, the ration should contain at
least 30 % roughage (on DM base).
Lipids (Fats) or Ether Extract (EE)
Lipids also provide energy. In fact, lipids provide much more energy than the same amount of
carbohydrates (multiplication factor: 2.25). The fat soluble vitamins A, D, E and K are found in the lipid

fraction. Because of the vitamins, some fat must be present in the feed. However, too much in the ration
lowers feed intake of the ruminant and disturbs functioning of the rumen.
Roughage have a low fat content. Feedstuffs derived from oilseeds (e.g. soya, cotton) have a relatively
high fat content.
Inorganic Matter (IOM)
IOM is also called ash. IOM content is determined by burning samples until no carbon is left. A high
level of ash in a sample often indicates contamination with soil. For example, over 10% ash in roughage
(silage) or concentrates indicates soil contamination or adulteration with e.g. chaff.
Ash contains the minerals. Minerals are very important for building-up the body as in the bones and teeth.
Minerals are needed as a part in proteins to make-up the soft tissues of the body. Further more, numerous
enzyme systems and osmotic regulation of the body require minerals. Consequences of a shortage of
minerals can be:
1.
2.
3.
4.
5.

Low fertility
Poor growth
Diseases
Deformation of the skeleton
Low production

Generally speaking it is advisable to provide livestock with ad lib mineral blocks and/or with a mineral
mixture included in concentrates. Another possibility is to correct mineral deficiencies in the soil by
application of appropriate fertilizers.
Minerals are divided in major and trace elements. The only difference is that animals need large(r)
quantities of the major-elements.
Minerals
The important minerals in dairy cattle feeding are divided into two groups:
-

Major Minerals
Trace Minerals

Major Minerals
Calcium (Ca)
Ca is the most abundant mineral element in the body and a very important constituent of the
skeleton and teeth, in which 99 % of the total body Ca is found. Substantial amounts of Ca
are released in the milk.
Deficiency symptoms:
- rickets (misshapen bones, lameness) especially in calves
- milk fever (hypocalcaemia)
Sources: bonemeal, shell meal, lime, meat meal, fish meal, milk, legumes, pulses, dicalcium-phosphate.
Ca utilization in the body is strongly associated with phosphorus (P) and vitamin D. The required Ca : P
ratio for dairy cattle is in general 1½-2 : 1.

Phosphorus (P)
P is used in bone formation, in close association with Ca and vit.D. In addition, P has more known
functions in the animal body than any other mineral element.
Deficiency symptoms are mainly related to P deficiency in soils and is the most important deficiency in
grazing animals.
Deficiency symptoms:
- rickets
- chewing wood, bones, rags etc.
- poor fertility
- lower milk yield
Sources: cereal grains, bonemeal, dicalcium P, milk, and fish meal.
Potassium (K)
K is very important for osmotic regulation of the body fluids and regulation of the acid-base balance in
the rumen, along with NaCl. Deficiency is very rare, although excess K may interfere with the absorption
of magnesium (Mg), leading to hypomagnesia (grass staggers, grass tetany). K-contents in plants is
generally rather high.
Sodium Chloride (NaCl)
NaCl is also known as common salt or kitchen salt. Functions in association with K in the acid-base
balance (rumen pH) and the osmotic regulation of body fluids. This is very important in the warmer
climates (sweating).
Deficiencies are usually indicated by a general poor performance (poor growth, infertility). Most
feedstuffs, especially plant originated food, have a comparatively low NaCl contents (except meatmeal
and foodstuffs of marine origin). The main source of NaCl is common salt which should be provided ad
lib., either as a "lick" or in a special water trough with a 2-2.5 % salt contents (2-2.5 kg of salt in 100 litre
of water).
Sulphur (S)
S occurs mainly in the proteins in the body. Deficiency indicates basically a protein deficiency in the
ration. Extra sources of S may have to be included in diets with substantial amounts of NPN (urea).
Potential S sources are: protein rich sources (soya cake, cotton seed cake) or sodium sulphate.
Magnesium (Mg)
Mg is closely associated with Ca and P. 70 % of Mg is found in skeleton, the remainder being distributed
in soft tissues and body fluids. Deficiency is not uncommon in milk fed calves between 50-70 days of
age. Symptoms are poor bone formation (calves) and hypomagnesemia (grass tetany). The absorption of
Mg may be inhibited by high levels of K from manured pasture grass. Sources are: wheatbran, legumes,
plant protein cakes like cottonseed cakes (not suitable for calves; gossypol) and soya cakes.
Trace Minerals
Iron (Fe)
More than 90 % of the Fe in the body is combined with proteins, mainly haemoglobin. Deficiency is
indicated by anaemia, especially in young calves which are only fed on milk. Deficiency is not common
in adult cattle, as Fe is widely distributed in the feedstuffs (except milk). Good sources are: green leaves,
legumes, seed coats and meat, blood and fish meals.

Copper (Cu)
Cu is necessary for haemoglobin formation and pigmentation. Deficiencies are indicated by anaemia, dull
coat colour (black hairs become brownish), infertility and scouring. Cu is widely distributed in feedstuffs
and under normal conditions the diet of dairy cattle contains adequate amounts of Cu. Seeds and seed by
products are normally rich in Cu, provided that there is no Cu deficiency in the soil.
Cobalt (Co)
Co is important for the functioning of the rumen micro organisms (RMO's) in association with vitamin
B12, which contains Co. Symptoms of deficiency are emaciation, anaemia, pining. Most foods contain
traces of Co and normally deficiencies do not occur.
Iodine (I)
I plays an important role in the functioning of the thyroid gland. The main indication of deficiency is an
enlargement of the thyroid gland, known as "endemic goitre" (big neck). The deficiency may result in
breeding problems and birth of hairless, weak or dead calves. Feed of the Brassica family (kale, rape, rape
seed, cabbage), but also soya beans, peas and ground nuts may contain goitrogenic substances causing
goitre if given in large amounts. I occurs in traces in most foods. In areas where goitre is endemic
(inland), precautions can be taken by supplementing the diet with I, usually in the form of iodized salt.
Manganese (Mn)
Mn is an enzyme activator. Very little amounts are required. As Mn is widely distributed in feedstuffs
(especially in wheatbran, ricebran and seeds), usually no problems are encountered.
Vitamins
Vitamins are indispensable, but the animals need them only in very small quantities. The most important
vitamins are:
-

Water soluble vitamins
Fat soluble vitamins

Water Soluble Vitamins
Vitamin B (complex)
This group of vitamins is produced by the animals themselves in the rumen and a shortage is not likely in
ruminants, except when the diet is short of cobalt. Bran, milk and brewers grain are rich sources of
vitamin B for cattle.
Vitamin C
All farm animals can synthesize vitamin C and will not experience a shortage. Green leafy vegetables,
citrus and potatoes are sources rich in vitamin C.
Fat Soluble Vitamins
Vitamin A
A shortage of vitamin A causes a dry skin, infections of the skin and eyes, the digestive tract (diarrhoea)
and the genitals (infertility). Green feedstuffs, carrots and yellow maize contain high amounts of vitamin
A. Indoor cattle systems, without green feedstuffs may require supplementation, especially calves,
usually in the form of vitamin AD 3.

Vitamin D
Vitamin D assists in the depositing of Ca and P (skeleton) and produced by the action of sunlight on the
skin. So outdoor systems will not experience deficiencies. Indoor animals (calves!) may suffer
deficiencies (symptoms: rickets, see Ca and P) and require supple-mentation (vit AD 3). Sun dried
feedstuffs (hay, straw) are good sources of vitamin D.
Vitamin E
Vitamin E is considered important to fertility in association with Selenium (cows) and muscle
development (calves). Green foods and cereal grains are important sources.
Vitamin K
Vitamin K assists in the blood clotting. Green fodders are rich in vitamin K, but the ruminants synthesize
vitamin K (RMO's) and deficiencies are normally not experienced.

Feed Supplements and Feed Additives
What is feed supplement?
•

The term, supplement, refers to feedstuffs that are used to improve the value of basal
feeds. They can be used in large quantities, such as protein supplements, or in extremely
small quantities, such as trace minerals.

What is feed additive?
•

•

An additive is a substance that is added to a basic feed, usually in small quantities, for the
purpose of fortifying it with certain nutrients, stimulants or medicines other than as a
direct source of nutrient.
In general, the term “feed additive” refers to a non-nutritive product that affects
utilisation of the feed or productive performance of the animal.

Additives that enhance feed intake
Antioxidants
Antioxidants are compounds that prevent oxidative rancidity of polyunsaturated fats.
Eg. Ethoxyquin or BHT (butylated hydroxytoluene) can serve as antioxidant in feed.
Flavouring Agents
Flavouring agents are feed additives that are supposed to increase palatability and feed
intake.
Additives that enhance the colour or quality of the marketed product
Pigmenters
Poultry keepers may enhance the yellow colour by incorporating xanthophylls in f eed. Among
various additives, arsanilic acid, sodium arsanilate and roxarsone are added for the purpose.
Additives that facilitate digestion and absorption
Enzymes
Poultry feeds are largely composed or plant and vegetables materials and there are enzymes
developed to degrade, modify or extract the plant polymers found in some of the cereals and
their by-products. The enzymes can be used to improve the feeding of poultry in the f ollowing
way:
▪
▪

By improving the efficiency of the utilisation of the feed.
By upgrading cereals by-products or feed components that are poorly digested.

▪

By providing additional digestive enzymes to help poultry to withstand stress conditions eg. Hot
climates.
Additives that promote growth and production
Antibiotics
•

•

These are substances which are produced by living organisms (mould, bacteria or green
plants) and which in small concentration have bacteriostatic or bactericidal properties.
When antibiotics are added in diet, increased weight gain is most evident during the
period of rapid growth.
Mode of Action of Antibiotics
o Intestinal wall of animals fed antibiotics is thinner than that of untreated animals
which might explain the enhanced absorption of calcium shown for chicks.
o Reduce or eliminate the activity of pathogens causing “subclinical infection.”
o Reduce the growth of micro-organisms that compete with the host for supplies of
nutrients.

Probiotics
It is defined as a live microbial feed supplement, which beneficially affects the host
animals by improving its intestional microbial balance. The probiotic preparation are
generally composed of organisms of lactobacilli and/or streptococci species.They benefit
the host by:
o
o
o

Altering the pattern of microbial metabolism in the gastro intentional tract.
Stimulation of immunity.
Neutralisation of entrotoxins formed by pathegenic organism.

Additives that alter metabolism
Hormones
Extensive use is being made of synthetic and purified estrogens, androgens,
progestogens, growth hormones and thyroxine or thyroprotein (iodinated casein) to
stimulate the growth and fattening of meat producing animals. There is concern,
however, about possible harmful effects of any residues of these materials in the meat or
milk for the consumers.
Implants
Implants are hormone or hormone like products that are designed to release slowly, but
constantly, the active chemicals for absorption into the bloodstream. These are implanted
subcutaneously in the ear.(eg.) diethylstilbesterol (DES).

Additives that affect the health status of livestock
Mould inhibitors
These are added to feed which are liable to be contaminated with various types of f ungi
such as Aspergillus flavus, Penicillium cyclopium etc.
Anticoccidials
Various brands of anticocidials are now available in the country to prevent the growth of
coccidia which are protozoa and live inside the cells of the intestinal lining of livestock.
Antihelmintics
Under some practical feeding conditions anthelmintics have also been used. The
compounds act by reducing parasitic infections.
Anticaking agents
Anticaking agents are anhydrous substance that can pick up moisture without themselves
becoming wet. They are added to dry mixes to prevent the particles clumping together
and so keep the product free flowing.
Sweeteners
They are common constitution of feed but yet used as additives. Eg. Molasses They may
cause digestive upsets.

Digestion in Chicken
Table :Enzymes of the digestive tract of chicken, their substrates and products
Organ
pH
Enzyme/Secretion
Substrate
Product
Mouth
7.0-7.5
Saliva
Lubricates and softens the feed
Amylase
Starch
Dextrin
Dextrin
Glucose
Crop
4.5
Mucous
Lubricates and softens the feed
Proventriculus 2.5
Hydrochloric acid
Lowers digesta pH and initiates protein
and Gizzard
cleavage
Pepsin
Protein
Polypeptide
Duodenum
6.0-6.8
Amylase
Starch
Maltose
Dextrin
Glucose
Trypsin
Proteins
Peptides
Amino
Chymotrypsin
Peptides
acids
Carboxypeptidase
Peptides
Amino acids
Bile
Emulsification of fats
Lipase
Fat
Fatty acids Monoglycerides
Diglycerides
Jejunum
5.8-6.8
Cholesterol esterase
Cholesterol esters Fatty acids
Cholesterol
Maltase
Maltose
Isomaltase
Isomaltose
Glucose

Caeca

5.7-5.9

Sucrase

Sucrose

Peptidases

Peptides

Microbial activity

Cellulose,
polysaccharides,
starch and sugars

Glucose
and
fructose
Dipeptides, Amino
acids
Volatile fatty acids,
Vit K and BVitamins

Classification of common feed ingredients
Conventionally, poultry feed ingredients can be widely classified as: energy source, proteinaceous source and
mineral supplement.
1)Energy source: Maize, rice polish, wheat bran, de-oiled rice bran, molasses, sorghum, fats and oils.
2. A) Proteinaceous (animal origin): Fish meal, meat meal, slaughter house by product meal, hydrolyzed
poultry feather meal, hatchery by-product meal and silk worm pupae meal.
B) Proteinaceous (plant origin): Soybean meal, ground nut/pea nut cake. cottonseed cake, sesame cake and
canola meal.
3 Mineral supplement: Dicalcium phosphate, Limestone and oyster shell

Minerals and their functions
Minerals
Important functions
Deficiency symptoms
Macro Minerals
Calcium
Formation of bone, blood clotting, heart Poor growth, soft bones, thin
function, egg production
shell/shell-less eggs, poor egg
production
Phosphorous Bone development, egg production, utilization Poor growth, soft bones
of carbohydrates
Magnesium
Several vital metabolic functions
Slow growth, lethargy, loss of
appetite, spasms
Sodium and Constituents of blood, bile and body fluids, for Poor growth of muscles
potassium
growth, digestion, acid-base balance
(excess: loose droppings,
reduced production)
Micro Minerals
Manganese
Bone formation and utilization of phosphorous Staggering gait, enlargement
of joints
Zinc
Activation of several body enzymes
Poor growth and feathering,
shortening of leg bones
Iron&
Blood pigment formation
Anaemia
Copper
Iodine
Body activity, constituent of thyroid
Impaired body response,
lowered activity
Trace Minerals
Selenium
Muscular functions, immunity development
Muscular dystrophy, poor
immune response
Cobalt

Constituent of Vitamin B

Poor growth

Excessive levels of some minerals may also be harmful
Feeding of broilers
•
•

Broilers are fed broiler pre starter (1-7 days), starter (8-21days) and finisher (22 days to marketting).
Feeding programs have primarily emphasized on live performance of meat birds taking into account
effects on live weight or gain, feed conversion, and some times livability.
Feeding of layers

Feeding of layers depend on their age and physiological status
•

•

Chicks require a ration that can provide the nutrients needed for rapid growth and feather development.
Chick rations are relatively high in energy, protein and thevitamins and minerals required for growth and
development.
Once the chicks are fully feathered their energy requirements are reduced.

•
•
•
•
•

Feeding management for layer pullets aims to maintain a growth rate that will lead to the pullet reaching
sexual maturity at the desired age and to avoid obesity.
Layer pullet ration have lower energy and protein levels than chick rations on a percentage basis.
A pre-lay ration that increases calcium, is recommended for feeding 2-3 weeks before the bird begins to
lay eggs.
Layer ration is to optimize egg production, provide the nutrition required to safeguard health, maintain
the desired bodyweight. This can be in terms of either in terms of egg numbers, egg size or egg mass.
Calcium is increased in the ration for egg shell formation.

Starter feed
•

Are fed to newly hatched chicks until they are about 8 weeks old. Starter diets are formulated to give
proper nutrition to fast growing baby chickens.

Grower feed
•

Once the birds reach about 6 weeks of age, the grower feed is used in place of the starter. Grower feeds
contain about 15 or 16 percent protein and are formulated to sustain good growth to maturity. The feed
usually contains around 2400 kcal/kg of ME. After about 14 weeks o f age, the grower feed can be
replaced with developer feeds if they are available. These prepare young chickens for egg production.

Layer feed
•
•
•
•
•

Once chickens have started laying eggs, layer feed is used .
Layer feeds are formulated for chickens that are laying table eggs.
Layer feeds contain about 16 percent protein and extra calcium so the chickens will lay eggs with strong
shells.
The ME content of the feed can range between 2400 to 2600 kcal/kg.
This feed is fed from about 20 weeks of age or when the first egg is laid, whichever occurs first.

Economization of Feed cost
•
•
•
•
•
•

Poultry completely depend upon the dietary sources for all nutrients (essential AAs., vit. B groups
& vit. K)
Feed must contain all essential nutrients in right amounts & proportion (optimum Ca:P, Ly:Arg etc.)
Different standards as per physiological stage should be followed.
Include agro-industrial by-products~ to minimize cost of the ration
Optimum level of ingredient inclusion~ as many of ingredients have a deleterious effect at higher
levels.
Judicious use of feed additive and supplements

Feed Supplements and Feed Additives
What is feed supplement?
•

The term, supplement, refers to feedstuffs that are used to improve the value of basal
feeds. They can be used in large quantities, such as protein supplements, or in extremely
small quantities, such as trace minerals.

What is feed additive?
•

•

An additive is a substance that is added to a basic feed, usually in small quantities, for the
purpose of fortifying it with certain nutrients, stimulants or medicines other than as a
direct source of nutrient.
In general, the term “feed additive” refers to a non-nutritive product that affects
utilisation of the feed or productive performance of the animal.

Additives that enhance feed intake
Antioxidants
Antioxidants are compounds that prevent oxidative rancidity of polyunsaturated fats.
Eg. Ethoxyquin or BHT (butylated hydroxytoluene) can serve as antioxidant in feed.
Flavouring Agents
Flavouring agents are feed additives that are supposed to increase palatability and feed
intake.
Additives that enhance the colour or quality of the marketed product
Pigmenters
Poultry keepers may enhance the yellow colour by incorporating xanthophylls in f eed. Among
various additives, arsanilic acid, sodium arsanilate and roxarsone are added for the purpose.
Additives that facilitate digestion and absorption
Enzymes
Poultry feeds are largely composed or plant and vegetables materials and there are enzymes
developed to degrade, modify or extract the plant polymers found in some of the cereals and
their by-products. The enzymes can be used to improve the feeding of poultry in the f ollowing
way:
▪
▪

By improving the efficiency of the utilisation of the feed.
By upgrading cereals by-products or feed components that are poorly digested.

▪

By providing additional digestive enzymes to help poultry to withstand stress conditions eg. Hot
climates.
Additives that promote growth and production
Antibiotics
•

•

These are substances which are produced by living organisms (mould, bacteria or green
plants) and which in small concentration have bacteriostatic or bactericidal properties.
When antibiotics are added in diet, increased weight gain is most evident during the
period of rapid growth.
Mode of Action of Antibiotics
o Intestinal wall of animals fed antibiotics is thinner than that of untreated animals
which might explain the enhanced absorption of calcium shown for chicks.
o Reduce or eliminate the activity of pathogens causing “subclinical infection.”
o Reduce the growth of micro-organisms that compete with the host for supplies of
nutrients.

Probiotics
It is defined as a live microbial feed supplement, which beneficially affects the host
animals by improving its intestional microbial balance. The probiotic preparation are
generally composed of organisms of lactobacilli and/or streptococci species.They benefit
the host by:
o
o
o

Altering the pattern of microbial metabolism in the gastro intentional tract.
Stimulation of immunity.
Neutralisation of entrotoxins formed by pathegenic organism.

Additives that alter metabolism
Hormones
Extensive use is being made of synthetic and purified estrogens, androgens,
progestogens, growth hormones and thyroxine or thyroprotein (iodinated casein) to
stimulate the growth and fattening of meat producing animals. There is concern,
however, about possible harmful effects of any residues of these materials in the meat or
milk for the consumers.
Implants
Implants are hormone or hormone like products that are designed to release slowly, but
constantly, the active chemicals for absorption into the bloodstream. These are implanted
subcutaneously in the ear.(eg.) diethylstilbesterol (DES).

Additives that affect the health status of livestock
Mould inhibitors
These are added to feed which are liable to be contaminated with various types of f ungi
such as Aspergillus flavus, Penicillium cyclopium etc.
Anticoccidials
Various brands of anticocidials are now available in the country to prevent the growth of
coccidia which are protozoa and live inside the cells of the intestinal lining of livestock.
Antihelmintics
Under some practical feeding conditions anthelmintics have also been used. The
compounds act by reducing parasitic infections.
Anticaking agents
Anticaking agents are anhydrous substance that can pick up moisture without themselves
becoming wet. They are added to dry mixes to prevent the particles clumping together
and so keep the product free flowing.
Sweeteners
They are common constitution of feed but yet used as additives. Eg. Molasses They may
cause digestive upsets.

FEEDING OF DAIRY ANIMALS
Ration
A ration is the feed allowed for a given animal during a day of 24 hours.
The feed may be given at a time or in portions at intervals.
Balanced ration
A balanced ration is a ration, which provides the essential nutrients to the animal in such
proportion and amounts that are required for the proper nourishment of the particular
animal for 24 hours for various physiological functions.
Desirable characterisitcs of a ration
Liberal feeding
The ration should be properly balanced
The ration must be palatable
Variety of feed in the ration
The ration should contain enough of mineral matter
The ration should be fairly laxative
The ration should be fairly bulky
The ration should contain sufficient green fodder
Avoid sudden changes in the ration
Maintain regularity in feeding
The feed must be properly prepared
A ration should not be too bulky

FEEDING OF NEW BORN CALVES
Colostrum Feeding
It should be given fresh as milked from the mother within two hours and minimum for
the first three days after birth.
It provides antibodies which are absorbed intact in the first few days of the calf’s life.
It contains immunoglobulins (IgM, IgG, IgA) which are essential for new born calves and
can pass through the intestinal membranes freely during the first 12 hours of its life.
It is also rich in Vitamins (A,D and E) and minerals (Ca, Mg, Fe and P).
It also has a laxative effect in removing muconium. The colostrum should be fed at the
rate of one tenth of body weight of the calves.
Milk feeding in weaned calves
Weaning of calves within 4 days of birth is important because it is essential to have exact
data on dam’s milk production for future selection and progeny testing.
After weaning, the calf is trained to drink milk from a pail either through hollow pressure
rubber tubing or a nipple.
Milk has a high nutritive value and should be given to calves after 4 days of age. Milk is
a complete feed for calves.

Milk should be given warmed to body temperature and preferably with a trace mineral
supplement to make up for its deficiency of Fe, Cu, Mg, Mn and Zn.
Feeding milk replacer to calves
Milk replacer is fed to calves as early as at 10 days of age to replace milk from economic
point of view.
Milk replacer should resemble milk more or less on broad chemical composition
.
Ingredients

Inclusion level (%)

Wheat

10

Fishmeal

12

Linseed meal

40

Milk

13

Cottonseed oil/ coconut oil 7
Citric acid

1.5

Molasses

10

Mineral mixture

3

Linseed oil

3

Butyric acid

0.3

Antibiotic mixture

0.3

Rovimix (A, B2, D3)

0.015

Milk replacers: Milk replacers are usually fed in gruel form, which is gradually increased with a
simultaneous decrease in the amount of whole milk.
From the 15th day of its age a small quantity of good hay, preferably a legume hay, and a
little calf starter may be offered.
Early introduction of solid feed helps in the rapid development of rumen.
Calf starter
It is a solid feed consisting of ground grains, oil cakes, animal protein supplements and
brans fortified with vitamins, minerals and antibiotic feed supplements. It should contain
23-26 % crude protein and 75% Total Digestible Nutrients.
A standard calf starter is offered from 15th day of age to supplement the nutrients when
they are raised on limited milk intake.

Ingredients

I

II III IV V

Crushed Maize

-

-

Crushed Barley

50 50 50 -

Groundnutcake/Til cake

20 20 20 20 20

Wheat bran/Rice bran

10 10 10 10 10

-

50 50
-

Fishmeal/Meat meal/Skim milk powder 20 20 20 20 20
To each 100 kg of above mixture, 5-10 kg of molasses, 10 g vitamin supplement, 500 g
salt, 2 kg mineral mixture and 20 g antibiotic mixture should be mixed thoroughly.
Feeding dairy calves from three months to maturity
From third month onwards cultivated green forages like Bajra-Napier grasses, sorghum
fodder, guinea grasses etc can be given at the rate of 2 kg per day, and gradually
increasing it to 5 to 10 kg at 6 months of age. Green leguminous forages like lucerne or
berseem should be wilted in sun for 2 -3 hours before feeding it, to minimize bloat.
Similarly concentrate mixture is increased from 0.75kg at 4th month to 1 kg at 5th month
and 1.5 kg at 6 months of age.
After 6th month male and female calves are kept in separate paddocks and maintained on
high quality roughage rations plus minimum concentrate so as to economize the
maintenance cost.
Assuming a daily weight gain of 500 g from the 6th to 24th month of age, two kg
concentrate mixture with 16% Digestible Crude Protein and 70% Total Digestible
Nutrients and 15 t0 20 kg of green fodder should be provided to each calf.
The following feeding schedule should be followed for raising calves from 3 months to maturity.
Category

Concentrate(kg) Roughage (kg)

Indigenous
cattle/buffaloes

1-2

Crossbred

1.6 – 2.0

Green
grass/maize
fodder-10
Legumes
1-2.5
kg
+
Dry
fodder
Green fodder – 3 kg + Straw – 2 kg

kg
-2

kg

or
or

Green grass/maize fodder or alike fodders 5 -10 kg upto 4 months and 1015 kg from 4-6 months.

From 6 - 12 months of age
Category

Concentrate (kg) Roughage (kg)

Indigenous
cattle/buffaloes

1-2

Green grass/maize fodder-15 to 20 Kg or 15 to 20 Kg of Legumes+ 5 Kg
dry fodder or
Green fodder 5 kg + Straw 2 to 3 kg

Crossbred

2.0 – 2.5

Green grass/maize fodder or alike fodders -15 to20 kg

From 1 year to age at conception
Category

Concentrate
(kg)

Roughage (kg)

Indigenous
cattle/buffaloes

1 to 2

25 to 30 kg of green maize fodder / or other
grasses

Crossbred

1.5 to 2

30 to 35 kg of green maize fodder / or other
grasses

Feeding the pregnant heifer
How heifers are fed during this period can affect milk production during first lactation. Rapid
growth of foetus occurs during the last trimester of pregnancy.
During the last trimester of pregnancy heifers are fed 1.5 kg of a concentrate mixture (14 %CP
and 70% TDN) to supply about 200 g of CP and 1.0 kg TDN to meet the requirements of rapidly
growing fetus.
The mature body weight of elite buffaloes ranges from 450 to 650 kg. Similarly the adult body
weight of cows ranges from 300-600 kg or even higher in some breeds.
Even after conception, therefore, they continue to grow depending upon the plane of nutrition to
achieve mature body weight at about second lactation.
Therefore, they should be fed additionally for months to achieve mature body weight for
successive normal reproduction cycle. Feeding of concentrate to heifers 2-3 weeks before
calving to adapt rumen microbes to the concentrates is the sound nutritional practice. The
mineral mixture and common salt should also be supplied adequately. They should get free
access to drinking water.
Feeding of milch cows and buffaloes
In the computation of ration for the cattle and buffaloes, the prime consideration is to
ascertain and to meet up the total requirement in terms of :
o Dry matter,
o Digestible protein, i.e., DCP and
o Energy i.e., TDN for 24 hours
o

Dry matter (DM), digestible crude protein (DCP) and total digestible nutrients (TDN)
requirements for cattle and buffaloes
In the computation of ration for the cattle and buffaloes, the prime consideration is to
ascertain and to meet up the total requirement in terms of, Dry matter (DM), Digestible
crude protein (DCP), Total digesible Energy (TDN), Minerals and Vitamins.
The requirement on the quantity of dry matter depends on the body weight of the animal
and also with the nature of its production.
Cattle will generally eat daily 2.0 to 2.5 kg dry matter for every 100 kg of live weight.

Buffaloes and crossbred animals are slightly heavy eaters and their dry matter
consumption varies from 2.5 to 3 kg daily per 100 kg body weight.
All its requirements whether organic nutrients like carbohydrate, protein and fat or
minerals or vitamins should come from the total dry matter that has to be allotted.
Dry matter
The dry matter allowance should be divided as follows:

Feeding of milch animals
The nutrient requirement of a lactating cow /buffalo can be conveniently divided into
two parts, viz. requirement for maintenance and milk production.
Similarly pregnant animals are to be offered extra nutrients during the last two months of
gestation. The aim is that by the end of gestation period the cows should not only gain
their initial body weight but also put on an extra 25 to 30 kg of body weight.
This is necessary to enable the animal to withstand the stress of parturition and to
maintain the persisitency of milk production during the subsequent lactation period.
During the last 3 days prior to calving, the amount of concentrate mixture should be
reduced and a little warm bran is fed to keep the animal in laxative condition before
calving.
After parturition, the cow /buffalo should be given fresh warm water and a mash
consisting of 1 kg wheat bran, 1-1.5 kg ground/cooked grains, 0.5 kg jaggery and 25 g
each of common salt and mineral mixture. This mash may be continued for 3 to 4 days
after calving; theafter, the regular feed is gradually introduced to the cow.
Ration for growing crossbred dairy heifers weighing 200 kg
Option Feed

Quantity (kg)

1

Green
legume 8
Cereal straw
2 -4

2

Concentrate mixture 2.5
Cereal straw
4 -5

-10

Ration for cow weighing about 400 kg and producing 5 kg of milk
Depending on the fodder availability, two options could be followed.

Option Feed

Quantity (kg)

1

Green
legume 10
Green
cereals 20
Cereal straw
4

2

Concentrate mixture 3.5
Cereal straw
7.0

Ration for cow weighing about 400 kg and producing 10 kg of milk
For cows producing 10 kg of milk, the following rations could be followed.
Feed

Quantity (kg)

Green
legume
Green
cereals
Cereal
straw
Concentrate mixture

15
25
2
1

Thumb rule for feeding concentrates in cattle and buffaloes
In case of cattle, for every 1 kg of milk production, 0.4 kg of concentrates should be
given.
In case of buffaloes, for every 1 kg of milk production, 0.5 kg of concentrates should be
given.
Some examples of concentrate mixtures
Ration 1
Groundnut cake
35
Wheat bran
20
Maize
15

Ration 2
Mustard cake
25
Wheat bran
45
Gram chunnies
27

Oat/Bajra/Sorghum

Mineral Mixture

15

Gram chunnies
12
Common salt
Mineral Mixture
2
Common Salt
1
Total
100
Total
High yielding Dairy Cattle Nutrition

2
1
100

Cows yielding more than 20 kg/day and buffaloes yielding more than 15 kg per day are
high yielding animals.
Cows usually eat after milking. So fresh feed should always be available since high
producing animals may eat up to 12 times in a day
If concentrates are being fed separately from forages, they should be fed several times a
day. Additionally feeds like cotton seed and maize should be given .

Feeding frequency: Increased feeding frequency reduces daily variations in rumen pH
and thus helps stabilizing the rumen environment. The proper range and consistency of
ruminal pH is critical in fiber digestion.
Feeding of bull calves
Animals which are earmarked to be raised as future breeding sires, should generally be
kept on a liberal amount of milk for the first six months or more of their life. Milk is also
supplemented with calf starter from two weeks of age onwards along with good quality
hay.
Young males to be used for draft purpose should only be castrated at 12 to 15 months of
age and their feeding schedules should be identical to that of heifers. To economize the
cost of feeding more green fodder and hay can be fed ( upto 15 -20 kg /day ).
Feeding bulls in service
Breeding bulls are to be fed good quality fodders and concentrates to keep them active. In
addition the bulls should be regularly exercised to keep it in prime condition.
When berseem/lucerne/cowpea are available they can be fed along with the straw or other
good quality roughages like oats without any concentrate. However, when straws form
the basal ration, concentrate are to be fed.
When non-leguminous green fodders, like oat, maize, sorghum, good grazing etc, form
the basal roughage there is no need to feed concentrate mixture.
Feeding of working bullocks
When the animals are not working, they should be fed as per the maintenance
requirement.
For light work, the animal should be fed with 30 kg green maize and 10 kg cowpea.
For heavy work, 10 kg extra cowpea may be fed to take care of extra protein requirement.
When cultivated fodders are available 20 kg berseem/lucerne with 20 kg oats may be fed.
In addition 30 g of mineral mixture and 30 g of salt should be fed daily.
When wheat/paddy straw form the basal ration, then a concentrate mixture containing
12% DCP and 75% TDN should be fed at the rate of 1, 1.5, 2 and 2.5 kg respectively to
200, 300, 400 and 500 kg animal along with ad libitum bhusa. For heavy work 2, 3, 4 and
5 kg of concentrate mixture should be fed along with wheat straw. 2.5 kg green fodder
may be fed to satisfy the vitamin A requirement.

Anthra
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Anthrax, a highly infectious and fatal disease of cattle, is caused by a
relatively large spore-forming rectangular shaped bacterium called Bacillus
anthracis. Anthrax causes acute mortality in ruminants. The bacteria produce
extremely potent toxins which are responsible for the ill effects, causing a
high mortality rate. Signs of the illness usually appear 3 to 7 days after the
spores are swallowed or inhaled. Once signs begin in animals, they usually
die within two days.
Hoofed animals, such as deer, cattle, goats, and sheep, are the main animals
affected by this disease. They usually get the disease by swallowing anthrax
spores while grazing on pasture contaminated (made impure) with anthrax
spores. Inhaling (breathing in) the spores, which are odorless, colorless, and
tasteless, may also cause infection in animals and people.
Symptoms:
• Sudden death (often within 2 or 3 hours of being apparently normal) is
by far the most common sign
• Very occasionally some animals may show trembling, a high
temperatur
• Dif culty breathing, collapse and convulsions before death. This
usually occurs over a period of 24 hours
• After death blood, may not clot, resulting in a small amount of bloody
discharge from the nose, mouth and other opening
Treatment and control
• Due to the acute nature of the disease resulting in sudden death,
treatment is usually not possible in animals even though Anthrax
bacilli are clines. Treatment is of use in cases showing sub-acute form
of the disease
• In most cases, early treatment can cure anthrax. The cutaneous (skin)
form of anthrax can be treated with common antibiotics
Preventive measures:
• Regular annual vaccination of animals in endemic areas will prevent
the disease from occurring
• Vaccination may be carried out at least a month prior to expected
disease occurrence in endemic areas
• Never open a carcass of an animal suspected to have died from
anthrax
Contact a veterinarian immediately if the following symptoms are seen and
seek advice on control measures to be adopted.
• Fever (106-108°F), loss of appetite, depression and dullnes
• Suspended rumination3. Rapid pulse and heart rate
• Dif cult breathing (dyspnoea
• Lameness in affected le
• Crepitation swelling over hip, back & shoulde

•
•

Swelling is hot & painful in early stages whereas cold and painless
inter
Recumbency (prostration) followed by death within 12-48 hrs

Black quarter (black-leg

It is an acute infectious and highly fatal, bacterial disease of cattle. Buffaloes,
sheep and goats are also affected. Young cattle between 6-24 months of age,
in good body condition are mostly affected. It is soil-borne infection which
generally occurs during rainy season. In India, the disease is sporadic (1-2
animal) in nature.
Causal organism: it is a bacterial disease caused by Clostridium chauvoei
Symptoms:
• Fever (106-108°F), Loss of appetite, Depression and dullnes
• Suspended ruminatio
• Rapid pulse and heart rate
• Dif cult breathing (dyspnoea
• Lameness in affected le
• Crepitation swelling over hip, back & shoulde
• Swelling is hot & painful in early stages whereas cold and painless
inter
• Recumbency (prostration) followed by death within 12-48 hrs
Treatment:
• Early treatment can be possible to complete cure of the animal
• Consult with veterinarian immediately
Ethnovet practice :
The following measure is to be taken up in the month of May / June every
year.
Exudates of thirugukalli (Euphorbia tirucalli), kodikalli (Sareostemma
brevistigma), aththi (Ficus racemosa), banyan tree (Ficus bengalensis),
madara (Calotropis gigantea) are taken at the rate of 1 to 15 drops each in a
stainless-steel vessel and mixed with 50 ml of sesame oil and ragi flour are
added and made into a paste. This paste is applied as dot (coin size) in each
animal in the groin region. (the above material may be used for about 50
animals).

Foot and mouth diseas
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The foot-and-mouth disease is a highly communicable disease affecting
cloven-footed animals. It is characterized by fever, formation of vesicles and
blisters in the mouth, udder, teats and on the skin between the toes and

above the hoofs. Animals recovered from the disease present a
characteristically rough coat and deformation of the hoof.
In India, the disease is widespread and assumes a position of importance in
livestock industry. The disease spreads by direct contact or indirectly through
infected water, manure, hay and pastures. It is also conveyed by cattle
attendants. It is known to spread through recovered animals, field rats,
porcupines and birds.
Symptoms
• fever with 104-105o
• profuse salivation - ropes of stringy saliva hangs from mout
• vesicles appear in mouth and in the inter digital spac
• lameness observe
• cross bred cattle are highly susceptible to i
Treatment
• the external application of antiseptics contributes to the healing of the
ulcers and wards off attacks by ies
• a common and inexpensive dressing for the lesions in the feet is a
mixture of coal-tar and copper sulphate in the proportion of 5:1
Precautions
• heavy milch animals and exotic breeds of cattle bred for milk should
be protected regularly
• it is advisable to carry out two vaccinations at an interval of six months
followed by an annual vaccination programme
• isolation and segregation of sick animals. It should be informed
immediately to the veterinary docto
• disinfection of animal sheds with bleaching powder or pheno
• attendants and equipment’s for sick animals should be ideally
separat
• the equipment’s should be thoroughly sanitize
• proper disposal of left over feed by the anima
• proper disposal of carcasse
• control of ie
Ethnovet prevention practice:
When there is a outbreak in the nearby villages /surroundings take tulasi
(Ocimum sp) leaves 100 gm, a pinch of common salt and turmeric rhizome 2
pieces and grind them. This has to be squeezed to obtain extract and
administered orally. The residues left over can be used for smearing over the
mouth region, foot region. This is repeated.

.
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Rabies (Mad dog disease
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Rabies is a disease of dogs, foxes, wolves, hyaenas and in some places, it is
a disease of bats which feed on blood.
The disease is passed to other animals or to people if they are bitten by an
animal with rabies. The germs which cause rabies live in the saliva of the sick
(rabid) animal. This is a killer disease but not every dog which bites is
infected with rabies.
When the rabid animal bites another animal or human, the germs which live
in its saliva pass into the body through the wound caused by the bite. The
germs travel along the nerves to the brain. The time between the bite and the
first appearance of signs that the bitten animal or human has been infected
can take from 2 to 10 weeks or more. The time taken depends on the
distance of the bite from the brain. If the bite is on the face or head, the bitten
animal or human will quickly show signs, but if the bite is on the leg it will take
much longer for signs to develop.
General signs of rabies
You should first look for the marks of the bite and discover where and when
the animal was bitten. All rabid animals show similar signs in the beginning.
• they change their normal behaviour and behave very strangely
• They stop eating or drinking
• Male animal will try to mate (mount) other animals
• there is no change in the body temperature
• These signs will continue for 3 to 5 days. Then, before it dies, the
animal will develop one or the other of two types of the disease
◦ the furious (mad) type of the disease makes the animal
aggressive and it will bite anything
◦ The quiet (dumb) type when the animal is quiet and does not
move
Rabies in the dog
Dogs show either of the two types of rabies.
• a dog with the dumb or quiet type of the disease cannot move. It looks
as if it has a bone stuck in the mouth and saliva drips from the mouth
• rabies in the dog lasts about 10 days before the animal dies. If the
animal does not die after this length of time then it may not be
suffering from rabies
Rabies in sheep, goats and cattle
Rabies is characterised by the animals becoming restless and excited. They
may bite themselves and saliva drips from the mouth. The most important
sign in cattle is that the animal bellows (calls) very frequently and with strange
sound. The animals will become paralysed and die.
Rabies in the horse and camel
The horse will show the furious (mad) type of the disease. It will kick and bite
and show signs similar to colic. The animal will die after paralysis of the back
legs.

In the camel the signs of rabies are similar to those shown by an animal in the
rut.
What to do with a biting dog
Remember that not every dog which bites has rabies. If the dog belongs to
somebody ask the owner about its normal behaviour. If the dog is showing
signs of rabies you must inform your veterinary officer immediately. The dog
must be shot and if it has bitten anybody, they must be taken to a hospital
immediately for vaccination.
Control of rabies
Dogs in your community can be vaccinated against rabies. You should ask
your veterinary service about vaccination against rabies. If there is an
outbreak of rabies, the livestock in your community can be vaccinated too.
Treatment (ethnovet practices) :
Leaves of chirchra (Achyranthes aspera) 100gm and onion 50 gm are ground
well and smeared over the bitten place. The extract of these ingredients is
administered orally twice in a day.

Blue tongu
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Bluetongue, a disease which is transmitted by midges, infects domestic and
wild ruminants and also camelids, however sheep are particularly badly
affected. Cattle, although infected more frequently than sheep, do not always
show signs of disease. Virus spreads between animals occurs via the midges
of Cullicoides species.
The likelihood of mechanical transmission between herds and flocks, or
indeed within a herd or flock, by unhygienic practices (the use of
contaminated surgical equipment or hypodermic needles) may be a
possibility.
Clinical signs include:
Sheep : eye and nasal discharges, drooling, high body temperature, swelling
in mouth, head and neck, lameness and wasting of muscles in hind legs,
haemorrages into or under skin, inflammation of the coronary band,
respiratory problems, fever, lethargy.
In cattle : nasal discharge, swelling of head and neck, conjunctivitis, swelling
inside and ulceration of the mouth, swollen teats, tiredness, saliva drooling,
fever.
Note: a blue tongue is rarely a clinical sign of infection
Control :
Inspect stock closely, particularly focusing on the lining of the mouth and nose
and the coronary band (where the hoof stops and the skin starts). If an animal
is suspected as having bluetongue, it must be reported as quickly as
possible. Telephone your local animal health office immediately.
Preventive measures and treatment (ethovet):

Since the animal is not taking any feed the starvation may lead to death. So
the animal has to be administered orally the following food. Banana fruits
(one) smeared with sesame oil (50 ml) for 2 to 3 times. By this animal will
recover little. However, this will not control the disease fully. Next the leaf pulp
of "sothukathalai"(Aloe vera) has to be administered daily. Administering of
Aloe vera has to be continued for more days till the animal fully recovers from
this disease. By this treatment the infected animal will recover from the
disease. The disease will not spread to other animals if all animals are
administered with Aloe vera as a preventive treatment. Administering aloe
vera also increases the body weight of animals as it is against all intestinal
parasite.

Po

Epidemiology : sheep-pox is a highly contagious disease. It causes a
mortality of 20 to 50 per cent in animals below the age of 6 months, and
causes damage to the wool and skin in adults. Of the pock diseases, sheeppox ranks only second to human small-pox in virulence. The disease is
transmissible to in-contact goats but not to other species of animals. It,
however, spreads slowly.
Symptoms : The disease in characterized by high fever, and symptoms of
pneumonia and acute enteritis. Skin lesions appear particularly in parts free
from wool, notably around the eyes, inner side of the thigh, udder and under
surface of the tail. The internal organs such as trachea, lungs, kidneys and
intestines are also affected. The disease results in emaciation and, as already
mentioned, frequent deaths of affected animals.
Treatment, prevention and control :
The diseased animal should be treated with palliatives. In the young ones
nursing is more important than medication. The infected litter should be burnt
and the bedding changed every day. Affected animals should be kept on soft
diet. The ulcers on the skin should be washed with potassium permanganate
lotion and dusted with boric acid; strict hygienic measures should be adopted.
Preventive measures and treatment (ethnovet):
External application of paste prepared by grinding neem leaves, tulsi leaves
each 100 gm and turmeric powder- 50gm sprinkled with sufficient water.
Continue for 3 to 5 days. Administer orally the same mixture by diluting with
water.
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Brucellosis of shee

Transmission : The mode of entry is by ingestion or via conjunctiva. The
aborted foetus, vaginal discharge and milk from infected goats contain a large
number or organisms.
Symptoms in infected goats and sheep state of abortion may occur followed
by a quiescent period during which a few abortions occur. The aborted
animals do not breed. After 2 years or more another abortion storm is likely to
occur.
Diagnosis, treatment and control:
It is not possible to diagnose brucellosis on the basis of symptoms alone. The
suspicion is aroused when humans in contact suffer from undulant fever and
there is poor breeding record in goat herd and evidence of mastitis. The
diagnosis can be done by the isolation of organisms and by serological tests.
There is no adequate treatment:
This is based on hygiene, vaccination, testing and disposal. Good
management practice is essential. Separate quarters should be provided for
kidding. Immunization can be done with attenuated as well as killed vaccines.
The test and disposal procedure is highly desirable.

Tetanu
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This is an infectious, non-febrile disease of animals and man, and is
characterized by spasmodic tetany and hyperaesthesia. This disease is
prevalent all over the world.
Transmission : Infection takes place by contamination of wounds. Deep
punctured wounds provide favourable conditions for the spores to germinate,
multiply and produce toxin which is subsequently absorbed in the animal
body. The micro-organism is present in soil and in animal faeces, and is
carried into the wound by a penetrating object. The organism is present in the
intestine of normal animals, and under some undetermined conditions
multiplies rapidly and produces toxin in sufficient quantities to be absorbed
and cause the disease.
Symptoms : The incubation period is generally 1-2 weeks but it may be as
short as 3 days. Tetanus affects many species of domesticated animals but
occurs particularly in horses and lambs; less frequently in adult sheep, goats,
cattle, pigs, dog and cats; and rarely in poultry. The initial symptoms are mild
stiffness and an unwillingness to move all the animals. More severe
symptoms develop after 12-24 hours which are stiffness of limbs, neck, head,
tail and twitching of muscles. The spasms develop in response to noise. In
terminal stages ears are erect, nostrils dilated, nictitating membrane
protruded. Mastication becomes very difficult because mouth cannot be
opened, hence the name lockjaw.
Treatment : The treatment is carried out by first injecting antitoxin then
treating the wound. Penicillin parenterally is beneficial. Muscular relaxation is

achieved by injection of relaxants. The animal should be kept in a dark room
and fed with the help of stomach tube.
Control : Proper hygiene and cleanliness at castration and other surgical
procedures should be observed. Sheep should be given 2 injections based 3
weeks apart to develop a solid immunity.

Listeriosi

Transmission : The organisms are excreted in the faeces, urine, aborted
foetuses, uterine discharge and milk of infected animals. The organisms are
sufficiently resistant to remain viable in animal and human faeces, sewage,
soil, silage and dust foe several weeks and months. The blood sucking
arthropods may spread infection since organisms have been isolated from
cattle ticks and tabanid flies. Under natural conditions certain predisposing
factors are related to clinical infection.
Symptoms : In farm animals the disease occurs towards the end of winter or
early spring. The first signs of meningo- encephalitis are stiffness of neck,
incoordinated movement of limbs and tendency to move in circles or to lean
against a fence or wall. There may be paralysis of muscles of jaw and
pharynx. Incoordination becomes progressively more severe until the animal
can no longer stand. The cattle which are not severely affected may survive.
Abortions in cattle usually occur after 4-8 months of pregnancy and at a
comparatively later stage in sheep. In pigs and horses, clinical signs are not
common but may develop as encephalitis and septicaemia. In poultry, the
disease usually causes sudden death, occasionally there are signs of
torticollis, weakness and inco-ordination of the legs.
Treatment : Tetracyclines are very effective in meningo-encephalities of
cattle less so in sheep. The recovery rate depends on the speed with which
the treatment is commenced.
Control : When outbreaks occur all affected animals should be slaughtered
and buried along with litter and bedding. The vaccines, living or killed, have
little effect on the pathogenesis of infection under natural conditions,
tetracycline’s are very effective for treatment of listeriosis.

Campylobactor abortion (vibriosis
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Transmission : transmission occurs by coitus. The affected bulls carry the
organisms in preputial cavity indefinitely. Mature cows and heifers also carry
the infection for long periods. Infected semen from an infected bull is the
important means of the disease. The organism survives low temperature
used in semen storage.

Symptoms : infertility may cause become apparent only when the
percentage of pregnancies in a dairy herd is low. The infertility rate in heifers
is more than in cows. Abortions usually occur between fifth and sixth month of
pregnancy. Infected bulls show no symptoms and their semen is normal.
Healthy bulls become infected during coitus with diseased cow. Among sheep
the disease is characterized by abortion occurring towards the end of
gestation. Usually abortion is preceded by vaginal discharge for several days.
The aborted foetus is edematous with petechial hemorrhages on serous
surfaces and necrotic foci in the liver.
Control ; abortion rate can be reduced by antibiotic therapy, and particularly
by using chlortetracycline and concurrently with the development of specific
immunity. The use of killed vaccines may reduce the incidence of disease in a
herd but does not eradicate the infection. The bulls can be treated by injecting
antibiotic cream in the prepuce. There is no direct treatment of females.

Johne`s diseas
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Johne`s disease is a specific chronic contagious enteritis of cattle, sheep,
goat, buffaloes and occasionally of pigs. The disease is characterized by
progressive emaciation and in cattle and buffaloes by chronic diarrhea and
thickening of the intestine.
Transmission under natural conditions the disease spread by ingestion of
feed and water contaminated by the faeces of infected animals. The infection
occurs mostly in the early month of life. The incubation period extends from
12 months to several years. The animal aged 3 to 6 years mostly suffer from
the disease. Affected animals may not show clinical symptoms continue to
discharge organisms in faeces. The organisms persist in pastures for about 1
year. The organisms are susceptible to sunlight, drying and high ph of soil;
continuous contact of urine with faeces reduces the life of bacteria. In cattle
clinical signs appear mainly during 2-6 years of age. The infected animals
which are apparently healthy, often show clinical signs after parturition.
Treatment the organisms is more resistant to chemotherapeutic agents
invitro than mycotuberculosis. Because of this the practical utility of treatment
in clinical cases is poor.
Control the affected animal should be segregated and their faeces properly
disposed off. Alive vaccine has been developed. It reduces the incidence of
clinical disease. It consists of a non-pathogenic strain of jhone`s bacillus with
an adjuvant. The calves soon after birth are inoculated with vaccine
subcontaneously. The vaccinated animals become reactors of jhonin.
Vaccination is generally done in heavily infected herds.

Bovine ephemeral feve

Bovine ephemeral fever is an insect-transmitted, noncontagious, viral disease
of cattle and water buffalo that is seen in Africa, the middle east, Australia,
and Asia.
Etiology and epidemiology
Bovine ephemeral fever virus (befv) is classified as a member of the genus
Ephemerovirus in the family Rhabdoviridae (single-stranded, negative sense
rna)
The prevalence, geographic range, and severity of the disease vary from year
to year, and epidemics occur periodically. During epidemics, onset is rapid;
many animals are affected within days or 2–3 wk. Bovine ephemeral fever is
most prevalent in the wet season in the tropics and in summer to early
autumn in the subtropics or temperate regions (when conditions favor
multiplication of biting insects); it disappears abruptly in winter. Virus spread
appears to be limited by latitude rather than topography or availability of
susceptible hosts. Morbidity may be as high as 80%; overall mortality is
usually 1%–2%, although it can be higher in lactating cows, bulls in good
condition, and fat steers (10%–30%).
Clinical findings
Signs, which occur suddenly and vary in severity, can include biphasic to
polyphasic fever (40°–42°C [104°–107.6° F), shivering, inappetence,
lacrimation, serous nasal discharge, drooling, increased heart rate, tachypnea
or dyspnea, atony of forestomachs, depression, stiffness and lameness, and
a sudden decrease in milk yield.
Affected cattle may become recumbent and paralyzed for 8 hr to >1 wk. After
recovery, milk production often fails to return to normal levels until the next
lactation. Abortion, with total loss of the season's lactation, occurs in about
5% of cows pregnant for 8–9 months. The virus does not appear to cross the
placenta or affect the fertility of the cow. Bulls, heavy cattle, and high-lactating
dairy cows are the most severely affected, but spontaneous recovery usually
occurs within a few days. More insidious losses may result from decreased
muscle mass and lowered fertility in bulls.

Lesion
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The most common lesions include polyserositis affecting pleural, pericardial,
and peritoneal surfaces; serofibrinous polysynovitis, polyarthritis,
polytendinitis, and cellulitis; and focal necrosis of skeletal muscles.
Generalized edema of lymph nodes and lungs, as well as atelectasis, also
may be present.
Treatment and control
Complete rest is the most effective treatment, and recovering animals should
not be stressed or worked because relapse is likely. Anti-inflammatory drugs

given early and in repeated doses for 2–3 days are effective. Oral dosing
should be avoided unless the swallowing reflex is functional. Signs of
hypocalcemia are treated as for milk fever. Antibiotic treatment to control
secondary infection and rehydration with isotonic fluids may be warranted.

Rinderpes

Rinderpest is the most destructive of the virus diseases of cloven-footed
animals, such as cattle, buffaloes, sheep, goats, pigs and wild ruminants. The
virus is found notable in the saliva, discharge from eyes and nostrils, and in
the urine and faeces. It is present in the circulating blood during the febrile
stage and is later concentrated in different organs, especially in the spleen,
lymph nodes and liver. Outside the animal body, the virus is rapidly destroyed
by direct sunlight and disinfectants. Cold preserves the virus. The virus is
usually spread by contaminated feed and water. Rise in temperature up to
104 – 107 degree F. Lacrimation and redness of eye. Foul odour from mouth.
Discrete necrotic foci develop in the buccal mucosa, inside lip, and on the
tongue. Bloody mucoid diarrhea is noticed
Treatment:
Symptomatic treatment can be help early cure of the animals. Consult with
veterinary doctor

Mastiti

fi

.


.


fi

.


fl

t


s


Mastitis, or inflammation of the mammary gland, is the most common and the
most expensive disease of dairy cattle throughout most of the world. Although
stress and physical injuries may cause inflammation of the gland, infection by
invading bacteria or other microorganisms (fungi, yeasts and possibly
viruses) is the primary cause of mastitis. Infections begin when
microorganisms penetrate the teat canal and multiply in the mammary gland.
Treatment
• success depends on the nature of the aetiological agent involved, the
severity of the disease and the extent of brosis
• complete recovery with freedom from bacterial infection can be
obtained in cases of recent infection and in those where brosis has
taken place only to a small extent
• such drugs as acri avine, gramicidin and tyrothricin have now ceased
to be in use, and have given place to the more effective drugs, such
as sulphonamides, penicillin and streptomycin

Footro

Foot rot is a common cause of lameness in cattle and occurs most frequently
when cattle on pasture are forced to walk through mud to obtain water and
feed. However, it may occur among cattle in paddocks as well, under
apparently excellent conditions. Foot rot is caused when a cut or scratch in
the skin allows infection to penetrate between the claws or around the top of
the hoof. Individual cases should be kept in a dry place and treated promptly
with medication as directed by a veterinarian. If the disease becomes a herd
problem a foot bath containing a 5% solution of copper sulphate placed
where cattle are forced to walk though it once or twice a day will help to
reduce the number of new infections. In addition, drain mud holes and
cement areas around the water troughs where cattle are likely to pick up the
infection. Keep pens and areas where cattle gather as clean as possible.
Proper nutrition regarding protein, minerals and vitamins will maximize hoof
health.

Bovine rhinotracheiti

Infectious bovine rhinotracheitis (ibr) is a highly contagious, infectious
respiratory disease that is caused by bovine herpesvirus-1 (bhv-1). It can
affect young and older cattle. In addition to causing respiratory disease, this
virus can cause conjunctivitis, abortions, encephalitis, and generalised
systemic infections. Ibr is characterized by acute inflammation of the upper
respiratory tract.
Treatment
There is no direct treatment for viral diseases. Infected animals should be
isolated from the rest of the herd and treated with anti-inflammatory drugs
and antibiotics for secondary infections if necessary. Carrier cattle should be
identified and removed from the herd.
Prevention
Control of the disease is based on the use of vaccines.

Piglet diarrhea or scou
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Of all the diseases in the sucking piglet, diarrhea is the most common and
probably the most important. In some outbreaks, it is responsible for high
morbidity and mortality. The main bacterial causes are E. Coli and Clostridia
and the main parasite is Coccidia.
Clinical signs
Scour in the piglet can occur at any age during sucking but there are often
two peak periods, before 5 days and between 7 and 14 days.
Acute disease

.
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The only sign may be a perfectly good pig found dead. Post-mortem
examinations show severe acute enteritis, so sudden that there may be no
evidence of scour externally. Clinically affected piglets huddle together
shivering or lie in a corner. The skin around the rectum and tail will be wet.
Look around the pen for evidence of a watery to salad cream consistency
scour. In many cases, there is a distinctive smell. As the diarrhea progresses
the piglet becomes dehydrated, with sunken eyes and a thick leathery skin.
The scour often sticks to the skin of other piglets giving them an orange to
white color.
Prior to death piglets may be found on their sides paddling and frothing at the
mouth.
Sub-acute disease:
The symptoms are similar but the effects on the piglet are less dramatic,
more prolonged and mortality tends to be lower. This type of scour is often
seen between 7 to 14 days of age manifest by a watery to thin salad cream
consistency diarrhea, often white to yellow in color.
Treatment
• in severe outbreaks of E. Coli disease the sows feed can be top
dressed with the appropriate antibiotic daily, from entry into the
farrowing house and for up to 14 days post-farrowing. This can be
effective in reducing bacterial output in the sows faeces
• observe litters for the presence of diarrhea both night and morning
• study the history of the disease on your farm. Is it sporadic, in one
piglet in a litter, or total litters
• in the light of the history either treat the individual pig or on the rst
signs of disease treat the whole litter
• if a litter is badly scoured dose night and morning for a minimum of
two days
• assess the response to treatment. If there is no change within 12
hours, then change to another medicine as advised by your
veterinarian
• always treat piglets less than 7 days of age by mouth
• for older pigs where the disease is less acute injections are equally
effective and easier to administer
• provide electrolytes in drinkers. These prevent dehydration and
maintain body electrolyte balances
• cover the pen, the creep area and where the pigs defecate with straw,
shredded paper, shavings or sawdust
• provide an additional lamp to provide an extra source of heat
• use binding agents such as chalk, kaolin or activated attapulgite to
absorb toxins from the gut
Management control and prevention

.
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adopt procedures to prevent the spread of the scour - disinfect boots
between pens, use a disposable plastic apron when dosing piglets to
prevent heavy contamination of clothing, wash hands after handling a
scoured litter, disinfect brushes and shovels between pen
ensure that farrowing houses are only used on an all-in all-out basis
with a pressure wash and disinfection between each batch
farrowing pens must be dry before the house is repopulated.
Remember that moisture, warmth, waste food and faeces are ideal for
bacterial multiplication
pen oors should be well maintained. Poor pen hygiene associated
with bad drainage predisposes to scour
look carefully at the part of the pen oor where there are piglet faeces.
Is this poorly drained? Do large wet patches develop? If so cover them
with extra bedding daily and remove. This is a most important aspect
of control
check nipple drinkers and feeding troughs for leakages
ensure that faeces are removed daily from behind the sow from the
day she enters the farrowing crates until at least 7 days post-farrowing
if the oors are slatted. Also remove faeces daily throughout lactation
if they are solid concrete
maintain creep environments that are always warm and comfortable.
Fluctuating temperatures are a major trigger factor to scour
particularly from 7 to 14 days of age
consider vaccinating against E. Coli (make sure rst that this is the
cause of the problem however). E. Coli vaccines only protect the piglet
for the rst 5 to 7 days of age
assess the environment of all the farrowing house. Poor environments
allow heavy bacterial multiplication and a much higher bacterial
challenge is likely to break down the colostral immunity
check the sow's health. Animals affected with enteric or respiratory
disease, lameness or mastitis predispose the litter to scour
where farrowing house oors are very poor, pitted and dif cult to
clean, brush them over with lime wash containing a phenolic
disinfectant
Colostrum management : it is vital that the piglet receives the
maximum amount of colostrum within the rst 12 hours of birth. High
levels of antibody are only absorbed during this period. Factors such
as poor teat access, poor crate design, and particularly the
development of agalactia in the sow, associated with udder oedema,
reduce intake

.
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PPR (goat plague
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PPR (Peste des petits ruminants) is a most important viral disease of goat
capable of heavy mortality and commonly called as goat plague.
Etiology
The causative virus was first thought to be an aberrant strain of rinderpest
virus that had lost its ability to infect cattle. Later molecular studies showed
that it was distinct from, but closely related to, rinderpest virus.
Clinical signs:
The clinical sign of PPR in goats is often fulminating and fatal although
apparent infection occurs in endemic areas. Incubation period may range
from 2-6 days in field conditions. In acute form, there is sudden onset of fever
with rectal temperature of at least 40°- 41°C. The affected goats show
dullness, sneezing, serous discharge from the eyes and nostrils. During this
stage farmers often think that the animal has developed cold exposure and
may attempt to provide protection for cold. In the process goats, may be
congregated and accentuate the process of transmission. After 2-3 days,
discrete lesions develop in the mouth and extend over the entire oral mucosa,
forming diphtheric plaques.
During this stage profound halitosis (foul smell) is easily appreciable and the
animal is unable to eat due to sore mouth and swollen lips. Latter ocular
discharge becomes mucopurulent and the exudate dries up, matting the
eyelids and partially occluding the nostrils. Diarrhea develops 3-4 days after
the fever and is profuse and faeces may be mucoid or bloody depending
upon the damage. Dyspnea and coughing occur later due to secondary
pneumonia. Death occurs within one week of the onset of the illness.
Treatment and control:
No specific treatment is recommended for ppr being viral disease. However,
mortality rates can be reduced by the use of drugs that control the bacterial
and parasitic complications. Specifically, oxytetracycline and chlortetracycline
are recommended to prevent secondary pulmonary infections. Lesions
around the eyes, nostrils and mouth should be cleaned twice daily with sterile
cotton swab. Our experience indicates that fluid therapy and anti-microbial
such as enrofloxacin or ceftiofur on recommended doses along with mouth
wash with 5% boro-glycerine can be of benefit in reducing the mortality during
outbreak of ppr in goats. Health workers should inspect first the unaffected
goats followed by treatment of affected goats. Immediate isolation of affected
goats from clinically healthy goats is most importance measure in controlling
the spread of infection. Nutritious soft, moist, palatable diet should be given to
the affected goats. Provide parenteral energy infusion in anorectic goats
along with appetizers.
Immediately measures should be taken for notification of disease to nearest
government veterinary hospital. Carcasses of affected goats should be
burned or buried. Proper disposal of contact fomites, decontamination is
must. Vaccination is the most effective way to control ppr.

Bovine babesiosis (tick fever
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Cause
Bovine babesiosis (bb) is a tick-borne disease of cattle. Transmission of b
bovis takes place when engorging adult female ticks pick up the infection.
They pass it on to their progeny via their eggs. Larvae (or seed ticks) then
pass it on in turn when feeding on another animal. B bigemina is also passed
from one generation of ticks to the next. Engorging adult ticks pick up the
infection and nymphal and adult stages (not larval stages) of the next
generation pass it on to other cattle. Morbidity and mortality vary greatly and
are influenced by prevailing treatments employed in an area, previous
exposure to a species/strain of parasite, and vaccination status. In endemic
areas, cattle become infected at a young age and develop a long-term
immunity. However, outbreaks can occur in these endemic areas if exposure
to ticks by young animals is interrupted or immuno-naïve cattle are
introduced. The introduction of babesia infected ticks into previously tick-free
areas may also lead to outbreaks of disease.
Symptoms:
• high feve
• neurologic signs such as incoordination, teeth grinding and mania.
Some cattle may be found on the ground with the involuntary
movements of the legs. When the nervous symptoms of cerebral
babesiosis develop, the outcome is almost always fatal
• dark colored urin
• anorexi
• animals likely to separate from herd, be weak, depressed and
reluctant to mov
• n b. Bigemina parasitaemia often exceeds 10 per cent and may be as
high as 30 per cent
Clinical symptoms for babesia divergens are similar to b. Bigemina infections.
The survivors may be weak and in reduced condition, although they usually
recover fully. Subacute infections, with less apparent clinical signs, are also
seen.
Treatment
Mild cases may recover without treatment. Sick animals can be treated with
an antiparasitic drug. Treatment is most likely to be successful if the disease
is diagnosed early; it may fail if the animal has been weakened by anemia.
Imidocarb has been reported to protect animals from disease but immunity
can develop. There are also concerns with regard to residues in milk and
meat. In some cases blood transfusions and other supportive therapy should
be considered.
Prevention

Effective control of tick fevers has been achieved by a combination of
measures directed at both the disease and the tick vector. Tick control by
acaracide dipping is widely used in endemic areas. Dipping may be done as
frequently as every 4-6 weeks in heavily infested areas. The occurrence of
resistance of ticks, chemical residues in cattle and environmental concerns
over the continued use of insecticides has led to use of integrated strategies
for tick control. Babesiosis vaccines are readily available and are highly
effective. Anti-tick vaccines are also available in some countries and can be
used as part of an integrated program for the control of ticks. Babesiosis can
be eradicated by eliminating the host tick(s). In the us, this was accomplished
by treating all cattle every two to three weeks with acaricides. In countries
where eradication is not feasible, tick control can reduce the incidence of
disease.
Treatment for control of tick (ethnovet):
Mix common salt and few camphor in castor oil or neem oil and apply over
the affected area. Whole plant extract of ghaner (lantana camara) should be
diluted with the urine of cattle and apply externally. Boil 250 gm of tobacco in
2 litres of water and add 5 litres of water and sprayed over the body of 10-20
animals.

Theileriosi

Theileriases are a group of tickborne diseases caused by theileria spp. Both
theileria and babesia are members of the suborder piroplasmorina. Although
babesia are primarily parasites of rbcs, theileria use, successively, wbcs and
rbcs for completion of their life cycle in mammalian hosts. The infective
sporozoite stage of the parasite is transmitted in the saliva of infected ticks as
they feed. Sporozoites invade leukocytes and, within a few days, develop to
schizonts. In the most pathogenic species of theileria (eg, t parva and t
annulata), parasite multiplication occurs predominantly within the host wbcs,
whereas less pathogenic species multiply mainly in rbcs. Development of the
schizont stage of pathogenic theileria causes the host wbc to divide; at each
cell division, the parasite also divides. Mortality in such stock is relatively low,
but introduced cattle are particularly vulnerable. Unlike in babesiosis, in
theileriasis there is no evidence of increased resistance in calves <6 mo old.

East coast feve
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East coast fever, an acute disease of cattle, is usually characterized by high
fever, swelling of the lymph nodes, dyspnea, and high mortality. Caused by
theileria parva, and transmitted by the tick vector rhipicephalus
appendiculatus, it is a serious problem in east and southern africa.

Etiology and transmission
The african buffalo (syncerus caffer) is an important wildlife reservoir of t
parva, but infection is asymptomatic in buffalo. T parva transmitted by ticks
from either cattle or buffalo cause severe disease in cattle, but buffalo-derived
parasites differentiate poorly to merozoites in cattle and generally are not
transmitted by ticks. Hence, buffalo t parva are maintained as a separate
population. Buffalo t parvawere previously considered a separate subspecies
(t parva lawrencei), but dna typing indicate that the cattle and buffalo
parasites are a single species. T parva is usually highly pathogenic, causing
high levels of mortality, although some less pathogenic isolates have been
identified.
Pathogenesis, clinical findings, and diagnosis
T parva sporozoites are injected into cattle by infected vector ticks. An occult
phase of 5–10 days follows before infected lymphocytes can be detected in
giemsa-stained smears of cells aspirated from the local draining lymph node.
Subsequently, the number of parasitized cells increases rapidly throughout
the lymphoid system, and from about day 14 onward, cells undergoing
merogony are observed. This is associated with widespread lymphocytolysis,
marked lymphoid depletion, and leukopenia. Piroplasms in rbcs infected by
the resultant merozoites assume various forms, but typically they are small
and rod-shaped or oval.
Clinical signs vary according to the level of challenge, and they range from in
apparent or mild to severe and fatal. Typically, fever occurs 7–10 days after
parasites are introduced by feeding ticks, continues throughout the course of
infection, and may be >106°f (41°c). Lymph node swelling becomes
pronounced and generalized. Lymphoblasts in giemsa-stained smears of
needle aspirates from lymph nodes contain multinuclear schizonts. Anorexia
develops, and the animal rapidly loses condition; lacrimation and nasal
discharge may occur. Terminally, dyspnea is common. Just before death, a
sharp decrease in body temperature is usual, and pulmonary exudate pours
from the nostrils. Death usually occurs 18–24 days after infection. The most
striking postmortem lesions are lymph node enlargement and massive
pulmonary edema and hyperemia. Hemorrhages are common on the serosal
and mucosal surfaces of many organs, sometimes together with obvious
areas of necrosis in the lymph nodes and thymus. Anemia is not a major
diagnostic sign (as it is in babesiosis) because there is minimal division of the
parasites in rbcs, and thus no massive destruction of them.
Animals that recover are immune to subsequent challenge with the same
strains but may be susceptible to some heterologous strains. Most recovered
or immunized animals remain carriers of the infection.
Treatment and control
Treatment with parvaquone and its derivative buparvaquone is highly
effective when administered in the early stages of clinical disease but is less
effective in the advanced stages, in which there is extensive destruction of
lymphoid and hematopoietic tissues. Immunization of cattle against t parva

using an infection-and-treatment procedure is practical and continues to gain
acceptance in some regions. The components for this procedure are a
cryopreserved sporozoite stabilate of the appropriate strain(s) oftheileria
derived from infected ticks and a single dose of long-acting oxytetracycline
given simultaneously; although oxytetracycline has little therapeutic effect
when administered after development of disease, it inhibits development of
the parasite when given at the outset of infection. Cattle should be immunized
3–4 wk before being allowed on infected pasture. Parasitized bovine cells
containing the schizont stage of t parva and t annulata can be cultivated in
vitro as continuously growing cell lines. In the case of t annulata, cattle can be
infected with a few thousand cultured cells. Attenuated strains produced by
serial passage of such cultures form the basis of live vaccines used in several
countries, including israel, iran, india, and the former ussr.
Incidence of east coast fever can be reduced by rigid tick control, but this is
not feasible in many areas because of cost and the high frequency of
acaricidal treatment required.

Ringwor

This is the most common infectious skin disease affecting beef cattle. It is
caused by a fungus, and is transmissible to man. Typically, the disease
appears as crusty grey patches usually in the region of the head and neck
and particularly around the eyes.
As a first step in controlling the disease, it is recommended that, whenever
possible, affected animals should be segregated and their pens or stalls
cleaned and disinfected. Clean cattle which have been in contact with the
disease should be watched closely for the appearance of lesions and treated
promptly. Proper nutrition, particularly high levels of vitamin a, copper and
zinc while not a cure, will help to raise the resistance of the animal and in so
doing offer some measure of control. Contact your vet and or feed store for
products to treat this disease. Using a wormer like ivomec will kill lice and
help prevent cattle from scratching causing skin damage and a place for the
fungus to enter.

Milk feve
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Milk fever, also known as Parturient hypocalcaemia and parturient paresis, is
a disease which has assumed considerable importance with the development
of heavy milking cows. Decrease in the levels of ionized calcium in tissue
fluids is basically the cause of the disease. In all adult cows, there is a fall in
serum-calcium level with the onset of lactation at calving. The disease usually

occurs in 5 to 10-year-old cows, and is chiefly caused by a sudden decrease
in blood-calcium level, generally within 48 hours after calving.
Symptoms
• in classical cases, hypocalcaemia is the cause of clinical symptoms.
Hypophosphataemia and variations in the concentration of serummagnesium may play some subsidiary role
• the clinical symptoms develop usually in one to three days after
calving. They are characterized by loss of appetite, constipation and
restlessness, but there is no rise in temperature

Calf scou

.


.


.


.


fi

.


fl

fl

.


.


.


.


.


r


fl

fl

Calves may develop scours due to bacterial or virus infections. Scours is
known as "calf scours" or neonatal calf diarrhea. The primary causes of
scours include: Rota virus, Corona virus, Cryptosporidium parvum,
Salmonella and Escherichia coli.
• Determine if treatment is required. Calves that are moving around
in the pasture, with their tails up, probably do not need treatment.
Check to see if the diarrhea is yellow or white. If this is the case,
treatment is probably not needed
• Determine if the calf is looking listless. Calves that are lethargic or
not participating much in the playful activities with other calves are a
red ag to pay attention to. Calves that are also losing condition are
also cause for alarm
• Check to see if the calf is dehydrated. You can check for
dehydration by pulling on the calf's neck skin. If the skin "tents" this is
a sign of dehydration
• Determine the calf's body temperature. A normal body temperature
ranges from 100.5 °f (38.1 °c) to 102.5 °f (39.2 °c). Anything outside of
this range is a sign for treatment
• Separate the sick calf or calves from the healthy herd. You'll want
to do this to avoid spreading the disease further
• Administer uids using your veterinarian-approved electrolyte
solution. You may need to inject the uids via iv or orally
• Follow appropriate nursing care protocol using your vet's guidelines.
This may include providing shelter, feed and a warm place to sleep
• A drawback from providing shelter is maintaining infectious control.
You will have to work extra to get rid of soiled bedding and disinfect
everything that a calf will touch, from the oor to the fence panels and
even the feed bucket
• Enthnovet practice: Ingredients needed: vasambu (Acorus calamus)
leaves 2 numbers, dried ginger (Zingiber of cinale) 50 gm, guava

.


(Psidium guajava) tender leaves 200 gm. The above materials are
ground and made into a bolus and administered orally one or two
times

Diseases for Poultry
Bacterial diseases
Colibacillosis (Coliform infections)
Problems attributed to coliform infections are often caused by
strains of the Escherichia coli organism. There is a marked variation
in severity. Problems range from severe acute infections with
sudden and high mortality to mild infections of a chronic nature
with low morbidity and mortality. Infections may result in a
respiratory disease from air sac infection, a septicemic (blood)
disease from generalized infections, an enteritis from intestinal
infection or a combination of any or all of these conditions. The
disease may result from a coliform infection alone as in primary
infection or in combination with other disease agents as a
complicating or secondary infection. Secondary infections
commonly occur as a part of the classic air sac disease syndrome as
a complication with Mycoplasma gallisepticum infections.
All ages can be affected; however, the acute septicemia in young
turkeys and airsacculitis in young chickens is more common in
young growing birds. High, early mortality may occur as the result
of navel infections.
The symptoms of this disease is caused by the E. coli bacteria and
the toxins produced as they grow and multiply. There are many
different strains or serological types within the group of E. coli
bacteria. Many are normal inhabitants in intestinal tracts of
chickens and turkeys and consequently are common organisms in
the birds' environment.
A marked variation exists between different strains in their ability to
cause disease. Some are severe and by themselves can cause disease
while others are supposedly harmless. All degrees of pathogenicity
exist between the two extremes.
The primary routes of invasion by the organism are the respiratory
system and the gastrointestinal tract. Omphalitis and infections in

young birds may result from entry through the unhealed navel or
penetration of the egg shell prior to or during incubation.
The symptoms vary with the different types of infections. In the
acute septicemic form, mortality may begin suddenly and progress
rapidly. Morbidity may not be apparent and birds in apparently
good condition may die. However, in most cases birds are listless
with ruffled feathers and indications of fever. Additional symptoms
of labored breathing, occasional coughing and rales may be
apparent. Diarrhea may be evident. Mortality may be high in
recently hatched chicks and poults as a result of navel infection of
coliforms.
Extremely acute septicemic infection may result in sudden death
with very few, if any, lesions apparent. Common lesions include
dehydration, swelling and congestion of the liver and spleen and
kidneys and pinpoint hemorrhages in the viscera. Fibrinous to
caseous exudate in the air sacs, heart sac and on the surface of the
heart, liver and lungs is
a characteristic lesion. The intestines may be thickened and
inflamed and may contain excess mucus and areas of hemorrhage.
Navel infections, similar to those described for omphalitis may be
seen in young birds.
Diagnosis by laboratory means is necessary since coliform infection
in its various forms may resemble and be easily confused with many
other diseases. Isolation and identification of the organism by
culture procedures can be accomplished relatively quickly; however,
mere isolation is not sufficient to make a diagnosis. One must take
into consideration the organ from which the organisms were
isolated, the pathogenicity of the particular isolate and the presence
of other disease agents.
Management and sanitation practices designed to reduce the
number of these types of organisms in the birds' environment are
necessary. In addition, reducing stress factors and other disease
agents can enhance the ability of birds to defend against harmful

infections. Providing adequate ventilation, good litter and range
conditions, properly cleaned and disinfected equipment and
facilities and high quality feed and water will improve the disease
resisting status of the birds. The poultryman must always avoid
overcrowding, environmental stresses like chilling or overheating
and avoid vaccination or handling stress during periods when the
birds are already subjected to stressful conditions. Proper egg
handling, good hatchery management and implementing a good
sanitation program is necessary to reduce early exposure of chicks
or poults to disease organisms. It is always emphasized that
problems due to one of the more pathogenic strains may occur even
under ideal conditions.
The response of coliform infections to various medications is erratic
and often difficult to evaluate. Under practical conditions,
treatment is often disappointing. Drug sensitivity varies with the
strain of E. coli causing the condition. Laboratory tests to determine
the sensitivity to the various drugs are useful to select the most
beneficial drugs. When practical, moving birds to a clean
environment may be of more value than medication. For example,
when outbreaks occur in growing turkeys in the brooder house,
moving to range is often the best treatment.
Mycoplasmosis (CRD, Air sac, Sinusitis)
Organisms in the genus Mycoplasma are a significant cause of
respiratory disease in poultry. Of the numerous species of
Mycoplasma that have been isolated from domestic poultry, three
are of known significance. Mycoplasma gallisepticum is associated
with chronic respiratory disease (CRD)/air sac syndrome in
chickens and turkeys and infectious sinusitis of turkeys;
Mycoplasma meleagridis is associated with airsacculitis in turkeys;
and Mycoplasma synoviae is the cause of infectious synovitis in
chickens and turkeys.
Chronic respiratory disease (CRD), air sac syndrome and infectious
sinusitis of turkeys have a common cause. CRD was first recognized
as a chronic but mild respiratory disease of adult chickens. It

reduced egg production but caused little or no mortality. Afterward,
a
condition known as "air sac disease" became a problem in young
birds. It caused high mortality in some flocks. Many birds became
stunted, feed efficiency was reduced, and many fowl were rejected
as unfit for human consumption when processed.
Infectious sinusitis in turkeys produces a sinus swelling under the
eye as well as an inflammation of respiratory organs. It is a chronic
disease adversely affecting growth and feed conversion. It may also
cause significant mortality in young poults.
A peculiar bacterial-like organism known as Mycoplasma
gallisepticum (MG) is common to all three conditions. CRD and
sinusitis in turkeys are caused by a pure MG infections while the air
sac syndrome is caused by an infection of MG in combination with
E. coli. These conditions are triggered by acute respiratory
infections such as Newcastle disease or infectious bronchitis.
Mycoplasma gallisepticum is widespread and affects many species
of birds. Eradication programs have reduced the incidence in recent
years. It is primarily spread through the egg. Infected hens transmit
organisms and the chick or poult is infected when it hatches.
Organisms may also be transmitted by direct contact with infected
or carrier birds.
The true CRD produces slight respiratory symptoms such as
coughing, sneezing and a nasal discharge. In the air sac syndrome
there is an extensive involvement of the entire respiratory system.
The air sacs are often cloudy and contain large amounts of exudate.
Affected birds become droopy, feed consumption decreases and
there is a rapid loss of body weight.
Infectious sinusitis in turkeys occurs in two forms. When the
"upper" form is present, there is only a swelling of the sinus under
the eye. In the "lower" form, the lungs and air sacs are involved. The
air sacs become cloudy and may contain large amounts of exudate.

Both forms of the disease are usually present in the flock and
frequently are present in the same bird.
Diagnosis of either condition must be based on flock history,
symptoms and lesions. Blood tests are useful in determining
whether a flock is infected.
The answer to the MG problem in both chickens and turkeys is
eradication of the disease organisms. This goal has been achieved in
commercial breeding flocks with voluntary programs conducted by
the National Poultry Improvement Plan (NPIP) and National
Turkey Improvement Plan (NTIP). The treatment of CRD, air sac
syndrome and the lower form of infectious sinusitis is not
considered satisfactory. Many antibiotics have been used with
varying success. Whether to give treatment is a decision that must
be made on each flock based on economic factors. If treatment is
attempted, give high levels of one of the broad spectrum antibiotics
(Tylosin, aureomycin, terramycin, gallimycin) either in feed,
drinking water or by injections. The "upper"; form of infectious
sinusitis can be treated with success by injecting antibiotics into the
swollen sinus cavity.
Fowl Cholera
This disease occurs throughout the country wherever poultry is
produced and in recent years has become the most hazardous
infectious disease of turkeys. Host range is extensive and includes
chickens, turkeys, pheasants, pigeons, waterfowl, sparrows and
other free-flying birds.
The causative organism of fowl cholera is Pasteurella multocida.
The organism can survive at least one month in droppings, three
months in decaying carcasses and two to three months in soil.
Pasteurella apparently enters tissues of the mouth and upper
respiratory tract. The disease is not transmitted through the egg.
Major sources of infection include:

Body excreta of diseased birds that contaminate soil, water, feed,
etc., Carcasses of birds that have died of the disease,
Contaminated water supplies such as surface tanks, ponds, lakes
and streams, Mechanical transmission by contaminated shoes or
equipment.
Studies indicate that animals other than birds may serve as
reservoirs of infection and actively spread the disease. These
animals include raccoons, opossums, dogs, cats, pigs, and vermin.
The disease is seldom seen in chickens under four months of age,
but is commonly seen in turkeys under this age. In the peracute
form, symptoms may be absent; in the acute form some birds may
die without showing symptoms, but many others are visibly ill
before death. Characteristic symptoms include stupor, loss of
appetite, rapid weight loss, lameness resulting from joint infection,
swollen wattles, difficult breathing, watery yellowish or green
diarrhea and cyanosis or darkening of the head and wattles.
Lesions may be lacking in birds dying during peracute outbreaks.
When present, lesions may resemble those associated with any
acute septicemic bacterial infection, often those of fowl typhoid.
Typical lesions may include pinpoint hemorrhages in the mucous
and serous membranes and/or abdominal fat; inflammation of the
upper third of the small intestine; light, firm "parboiled"
appearance of the liver; enlarged and congested spleen; creamy or
solid collection of material in joints; and cheesy material in the
internal ear and air spaces of the cranium of birds having twisted
necks. Turkeys may have pneumonia with solidification of one or
both lungs.
A tentative diagnosis may be made on flock history, symptoms and
postmortem lesions. A definite diagnosis depends upon isolation
and identification of the organism.
Properly administered bacterins are helpful in preventing fowl
cholera, particularly in turkeys. Their use must be combined with a
rigid program of sanitation. In general, as it applies to the use of
bacterins in turkeys, complete protection is unrealistic. Follow the

manufacturer's recommendations for use of the bacterin.
Vaccination in conjunction with treatment is not recommended.
Sanitation practices that aid in preventing the disease are:
Complete depopulation each year with definite breaks between
older birds and their replacements,
Implement a rodent control program,
Dispose of dead birds properly,
Provide safe, sanitary water,
Clean and disinfect all houses and equipment after disposing of
flock,
Keep birds confined to the house and away from wild feral birds and
animals, Allow contaminated ranges or yards to remain vacant for
at least three months.
Although drugs usually alter the course of a fowl cholera outbreak,
affected birds remain carriers and the disease has a tendency to
recur when treatment is discontinued. This may necessitate
prolonged treatment with drugs added to the feed and water. Sulfa
drugs and broad spectrum antibiotics (Penicillin) usually control
losses.
Necrotic Enteritis
Necrotic enteritis is an acute disease that produces a marked
destruction of the intestinal lining of the digestive tract. Common
field names (rot gut, crud and cauliflower gut) accurately describe
the condition. The cause of the disease is Clostridium perfringens, a
spore-forming, rod-shaped bacterium. Bacterial organisms and
their toxins are the primary cause but coccidiosis may be a
contributing factor. Most of the damage to the intestinal lining
apparently is due to toxins produced by the bacterial organisms.
Little is known about the spread of the disease but transmission is
thought to occur by oral contact with the droppings from infected
birds. Necrotic enteritis appears suddenly in the affected flock.
Apparently healthy birds may become acutely depressed and die

within hours. Mortality is usually between two and ten percent, but
may be as high as thirty percent in severe outbreaks. Losses due to
reduced growth and feed conversion may be more costly than flock
mortality.
Lesions of the disease usually involve the lower half of the small
intestine, but in some instances the entire length of the tract is
involved. The intestine is dilated, contains dark offensive fluid and a
diphtheritic cauliflower-like membrane that involves the mucosa.
The lining of the intestine will have a coarse Turkish-towel
appearance and portions of the lining may slough off and pass out
with the intestinal contents. Diagnosis in based upon history,
symptoms and findings of the characteristic lesions.
Bacitracin or virginiamycin are effective treatments administered in
the feed. Bacitracin can also be given in the drinking water.
Supportive vitamin treatment may enhance the effectiveness of the
treatments. Preventive medication may be of value on premises
where prior infections have been observed. Since coccidiosis may be
a contributing factor, attention must be given to an effective
coccidiosis control program.
Ulcerative Enteritis (Quail disease)
Ulcerative enteritis is an acute or chronic infection of game birds,
chickens, turkeys and other domestic fowl. Death losses may be
high for young quail or pullets being raised for egg production.
The cause of the disease is Clostridium colinum, a spore forming
bacterial rod. The infection spreads by the droppings from sick or
carrier birds to healthy birds. The disease organism is very resistant
to disinfectants and will persist under varying environmental
conditions.
Birds with the acute form may die suddenly while in good flesh,
whereas more chronically affected birds become listless, have
ruffled feathers, whitish watery diarrhea, and develop a humped-up
posture. Such birds usually die in an extremely emaciated condition.

The dropping may be confused with those of birds with coccidiosis
and the two diseases are often seen in the same bird. Droppings of
birds with only ulcerative enteritis never contain blood.
The postmortem lesions are characteristic. The entire intestinal
tract often has button-like ulcers but the lower portion is most often
affected. These ulcers often perforate, resulting in local or
generalized peritonitis.
Although the disease is characteristic in nature, anyone suspecting
the infection should seek professional confirmation before
treatment is started. Bacitracin and penicillin are the most effective
drugs in the treatment and prevention of this disease. If bacitracin
is used, it should be incorporated in the feed at levels up to 200
grams per ton of feed. Addition of bacitracin to the water at the rate
of one teaspoon per gallon aids in controlling an outbreak of the
disease. Either method of administering bacitracin will control the
disease within two weeks, unless a bacitracin-resistant strain of the
disease organism is present. Penicillin is also used to treat the
disease if bacitracin is not effective.
Raising birds on wire is an effective preventative measure. Specific
drugs (bacitracin or penicillin) fed at low levels, are effective for
controlling the disease in operations where the use of wire flooring
is impractical.
Pullorum Disease
Pullorum disease is an acute or chronic infectious, bacterial disease
affecting primarily chickens and turkeys, but most domestic and
wild fowl can be infected.
The cause is a bacterium named Salmonella pullorum. This
organism is primarily egg transmitted, but transmission may occur
by other means such as:
Infected hen to egg, egg to chick, or chick to chick in incubator,
chick box, brooder, or house. Survivors become infected breeders
(cycle begins again),
Mechanical transmission (carried around on clothes, shoes or

equipment),
Carrier birds (apparently healthy birds shed the disease organisms),
Contaminated premises (from previous outbreaks).
Disease organisms may enter the bird through the respiratory (as in
the incubator) or digestive systems. Most outbreaks of acute
pullorum disease in chickens or turkeys result from infection while
in the hatchery.
Pullorum disease is highly fatal to young chicks or poults, but
mature birds are more resistant. Young birds may die soon after
hatching without exhibiting any observable signs. Most acute
outbreaks occur in birds that are under three weeks of age.
Mortality in such outbreaks may approach ninety percent if
untreated. Survivors are usually stunted and unthrifty. Infection in
young birds may be indicated by droopiness, ruffled feathers, a
chilled appearance with birds huddling near a source of heat,
labored breathing, and presence of a white diarrhea with a "pasteddown" appearance around the vent. The white diarrhea symptom
instigated the term "bacillary white diarrhea" that was commonly
associated with this disease at one time. Gross lesions may be
lacking in some adult birds.
Diagnosis in young birds is made by isolating the causative
organism in the laboratory. In older birds, blood testing may
indicate an infection but a positive diagnosis depends upon
isolation and identification of the organism by laboratory
procedures.
Complete eradication is the only sound way to prevent pullorum
disease. All hatchery supply flocks should be tested and only
pullorum-free flocks used as a source of hatching eggs. Purchase
chicks or poults from hatcheries that are officially recognized as
"Pullorum Clean" by National Poultry Improvement Plan
representatives in your state.
Treatment primarily is a salvage operation and does not prevent
birds from becoming carriers. Consequently, do not keep recovered

flocks for egg production. Among the drugs used to treat pullorum
disease are furazolidone, gentamycin sulfate, and sulfa drugs
(sulfadimethoxine, sulfamethazine, and sulfamerazine).
Fowl Typhoid
Fowl typhoid is an infectious, contagious bacterial disease that is
usually acute but sometimes chronic. It affects most domestic and
wild fowl including chickens, turkeys, ducks, pigeons, pheasants
and other game birds. It must not be confused with typhoid fever in
humans that is caused by a distinctly different organism.
The cause in the bacterium, Salmonella gallinarum. Methods of
transmission are the same as for pullorum disease, including egg
transmission. However, mechanical transmission is more prevalent
with this disease than with pullorum disease.
Any age bird can be infected, but the disease primarily occurs in
young adults (usually those older than twelve weeks of age).
Mortality varies from less than one to about forty percent, but
higher mortality has been observed. Signs include sudden or
sporadic mortality, listlessness, green or yellow diarrhea
(accompanied with pasting of the vent feathers), loss of appetite,
increased thirst and a pale, anemic appearance of comb and wattles.
A tentative diagnosis may be made from the history, signs and
lesions but final diagnosis must be based on isolation and
identification of the causative organism. Lesions observed at
necropsy help verify a diagnosis of fowl typhoid. The lesions include
an enlarged and mottled spleen, enlarged liver (colored yellow or
greenish brown), small pinpoint hemorrhages in muscles and fat
surrounding internal organs, and a slimy inflammation of
the front third of the small intestine. Small, white plaque-like areas
are visible through the walls of the intestine is suggestive of fowl
typhoid in turkeys. Blood tests used to detect pullorum reactors are
also used to identify fowl typhoid birds.

Prevention and control depend heavily upon basic disease
prevention practices including the hatching chicks from disease-free
flocks (as determined by pullorum testing), practicing strict
sanitation on the farm, providing clean feed and water, and proper
disposal of all dead birds as approved by the state animal health
agency. The causative organism can live outside the bird body for at
least six months, thus requiring extra management precautions to
break the disease cycle. Following an outbreak, thoroughly clean
and disinfect the premises. When feasible, practice range rotation
and other special precautions to prevent the carryover of infection
to the following flock.
Drugs cannot be depended upon as a means of typhoid prevention
and are not recommended for that purpose. Infected birds may be
salvaged using the same drugs as used to salvage pullorum infected
birds.
Botulism
Botulism is a disease caused by the ingestion of a toxin produced by
the Clostridium botulinum bacterium. All domestic fowl and most
wild birds are susceptible to the toxin's effects. Many human deaths
have also been attributed to the consumption of food or water
containing the toxin.
Botulism is not a bacterial infection, but a condition produced by a
byproduct of the bacteria's growth. The organism is common in
nature and is widely dispersed in soils. Ingestion of the organism is
not harmful. It becomes dangerous only when conditions are
favorable for its growth and subsequent toxin formation. The
organism grows best under high humidity and relatively high
temperature and in an environment containing decaying organic
material (plant or animal). The organism requires an environment
in which all atmospheric oxygen is eliminated. The organism cannot
multiply in the presence of air. Stagnant pools or damp areas with
buried decaying matter are danger areas for toxin development.
Botulism results after the decaying animal or plant material
containing the toxin is consumed. Decaying carcasses are a frequent
source of the toxin, as are many insects feeding in the same tissue.

The insects may contain enough toxin to cause the disease in any
bird that ingests it. Since the toxin is water soluble, water sources
may become contaminated and provide a reservoir for the disease.
The toxin is one of the most potent discovered by scientists. The
toxin is relatively heat stable but may be destroyed by boiling. There
are different types of the toxin; types A and C cause the disease in
birds while type B frequently produces the disease in man.
Weakness is generally the first sign of the illness and is followed by
progressive flaccid paralysis of the legs, wings and neck. When neck
muscles are affected the head hangs limp, thus causing a condition
referred to as "limberneck". Affected birds may have a peculiar
trembling, loose feathers that are pulled out easily and dull partly
closed eyes. Some birds (turkey) do not develop loose feathers or
limberneck symptoms. Because of
the paralysis, birds are unable to swallow and mucous accumulates
in the mouth. Fatally affected birds may lie in a profound coma
appearing lifeless for several hours before death. Significant lesions
are not usually observed in affected birds. Examining digestive
contents may reveal insects, decomposed animal or vegetable
material or other matter suggesting that the birds have consumed
the toxin.
A tentative diagnosis can be made from the history, symptoms and
post-mortem findings. As an aid to diagnosis, sick birds may be
given water into the crop, kept in a cool environment and treated
intravenously with antitoxin. Recovery of a large percentage of the
affected birds would substantiate diagnosis.
Prevention should be aimed at eliminating sources of toxin
production and preventing access of birds to such materials. These
practices include prompt removal of all dead animals from houses
and pens, debeaking the birds, controlling fly and insect
populations and avoiding access to decaying organic material.
Contaminated water supplies are particularly dangerous.

If the disease strikes, locate and remove the source of the toxin and
separate all visibly affected birds from the flock for treatment. Place
sick birds in a cool shaded area and give fresh water into the crop,
twice daily. Mild laxatives may be used for birds that have been
exposed but do not show disease symptoms. Epsom salts (one
pound per 100 birds) may be mixed into feed. Adding a level
teaspoonful of Epsom salts in one ounce of water and placing in the
crops of sick birds has been beneficial in many instances. Antitoxin
therapy is indicated only in birds that have high individual value
since the antitoxin is difficult to obtain and is expensive.
Infectious Coryza
Infectious coryza is a specific respiratory disease in chickens that
occurs most often in semi-mature or adult birds. Infection may
result in a slow-spreading, chronic disease that affects only a small
number of birds at one time, or in a rapid spreading disease with a
higher percentage of birds being affected. The occurrence of
infectious coryza is not widespread and the incidence is relatively
low.
The disease is caused by a bacterium known as Hemophilus
gallinarum. Outbreaks usually result from the introduction of
infected or carrier birds into a flock. Transmission of the infection
occurs by direct contact, airborne infection by dust or respiratory
discharge droplets and drinking water contaminated by infective
nasal exudate. Susceptible birds usually develop symptoms within
three days after exposure to the disease. Recovered individuals may
appear normal but remain carriers of the organism for long periods.
Once a flock is infected, all birds must be considered as carriers.
The most characteristic symptoms of infectious coryza include
edematous swelling of the face around the eyes and wattles, nasal
discharge and swollen sinuses. Watery discharge from the eyes
frequently results in the lids adhering together. Vision may be
affected

because of the swelling. The disease results in a decrease in feed and
water consumption and an increase in the number of cull birds. An
adverse effect on egg production usually occurs in proportion to the
number of affected birds.
Diagnosis can be confirmed only by isolation and identification of
the causative organism. The organism, Hemophilus gallinarum, is
extremely fastidious and often difficult to isolate.
Prevention is the only sound approach in controlling infectious
coryza. It usually can be prevented by management programs that
eliminate contact between susceptible and infected birds. It requires
only separating affected or carrier birds from the susceptible
population. In order to prevent the infection, introduce started or
adult birds only from sources known to be free of the infection. If
infection occurs, complete depopulation followed by thorough
cleaning/disinfecting is the only means for eliminating the disease.
A number of drugs are effective for treating the symptoms of the
disease although the disease is never completely eliminated.
Sulfadimethoxine or sulfathiazole in the feed or water or
erythromycin administered in the drinking water can reduce the
symptoms of this disease.
Omphalitis
Omphalitis may be defined technically as an inflammation of the
navel. As commonly used, the term refers to improper closure of the
navel with subsequent bacterial infection (navel ill; mushy chick
disease).
Apparently, most problems result from mixed bacterial infections
including the common coliforms and various species belonging to
the genera Staphylococcus, Streptococcus, Proteus, and others.
Omphalitis can usually be traced to faulty incubation, poor hatchery
sanitation or chilling/overheating soon after hatching (such as in
transit). The significance of isolating one of the bacterial species
mentioned above is complicated in that many of the same species
can be isolated from the yolks of supposedly normal birds
immediately after hatching.

Omphalitis occurs during the first few days of life, so it cannot be
considered transmissible from bird to bird. It is transmitted from
unsanitary equipment in the hatchery to newly hatched birds having
unhealed navels.
Affected chicks usually appear drowsy or droopy with the down
being "puffed up". They also generally appear to be of inferior
quality and show a lack of uniformity. Many individuals stand near
the heat source and are indifferent to feed or water. Diarrhea
sometimes occurs. Mortality usually begins within 24 hours and
peaks by five to seven days.
Characteristic lesions are poorly healed navels, subcutaneous
edema, bluish color of the abdominal muscles around the navel and
unabsorbed yolk material that often has a putrid odor. Often yolks
are ruptured and peritonitis is common.
A tentative diagnosis can be made on the basis of history and
lesions. The presence of mixed bacterial infections and absence of
any specific disease-producing agent is used for confirming the
diagnosis.
Good management and sanitation procedures in the hatchery and
during the first few days following hatching are the only sure ways
to prevent omphalitis. Broad spectrum antibiotics help reduce
mortality and stunting in affected groups, but they do not replace
sanitation.
Erysipelas
Erysipelas is a bacterial disease caused by Erysipelothrix insidiosa.
The disease affects several species of birds including chickens,
ducks and geese, but the fowl in which it has been of primary
importance is the turkey. Man is susceptible to infection and may
contract the disease from infected turkeys. Since this organism is
pathogenic for man, care should be taken when handling infected
birds or tissues.

Erysipelas in turkeys occurs most often during the fall and winter
months and usually affects birds that are four to seven months of
age, although any age bird is susceptible. Incidence has often been
reported to be higher in males than in females, possibly because
fighting males receive numerous skin abrasions that serve as portals
of entry for the bacteria. In some instances the incidence is higher
in hens than toms because of artificial insemination techniques that
provide a means of transmission.
The organism may survive for long periods in the soil and most
outbreaks are thought to originate from contaminated soil or
premises. Sheep, swine and rodents may be carriers of the disease
organisms. Recurrence of the disease on a premise is common.
Predisposing or aggravating factors include over-crowding damp or
inclement weather and poor sanitation and range management.
The first indication of the disease may be the discovery of several
dead birds. Usually several morbid birds can be found; however,
most affected birds are visibly sick for only a short period before
death. Symptoms are typical of a septicemic disease and include a
general weakness, listlessness, lack of appetite and sometimes a
yellowish or greenish diarrhea. Occasionally, the snood of toms may
be turgid, swollen and purple. Some birds may be found lame with
swollen leg joints due to localization of the infection. In breeding
flocks, this disease occasionally is associated with decreased fertility
and hatchability. Daily morbidity and mortality usually are low;
however, in untreated flocks mortality may persist for some time
and become excessive.
The most characteristic lesions are small or diffuse hemorrhages
located in almost any tissue or organ. Such hemorrhages are
commonly observed in the muscles, heart, liver, spleen, fat and
other tissues of the body cavities. Hemorrhagic conditions of skin
may result in purple blotches. The liver and spleen are usually
enlarged, congested and occasionally contain necrotic foci. Enteritis
or inflammation of the intestinal tract is commonly observed, as in
most septicemic diseases.

Symptoms and lesions may resemble other diseases so closely that a
reliable diagnosis can be made only through isolation and
identification of the causative organism.
Good management practices that aid in preventing erysipelas
include avoiding the use of ranges previously occupied by swine,
sheep or turkeys where erysipelas is known to have existed.
Debeaking, removal of the snoods of toms, measures that prevent
injury from fighting, avoiding overcrowding and providing well
drained ranges will aid in preventing this disease problem.
Bacterins are available and are useful on premises where history
indicates that outbreaks may be a problem. The amount and
duration of protection is relative to the amount of exposure and may
not be sufficient for the entire laying period. Administer bacterins in
accordance with the manufacturer's directions.
Move sick birds to a hospital pen for individual treatment and to
prevent cannibalism. Moving unaffected birds to a clean range may
aid in preventing the spread of the disease but may also
contaminate an additional range.
Various antibiotics have shown efficacy in treating erysipelas;
however, penicillin is best. Penicillin injections in the leg or breast
muscles of visibly sick birds is effective in decreasing mortality. One
injection is usually sufficient, but more may be given if necessary.
Water and feed medication may be of value under certain
conditions.

Parasitic diseases (internal)
Ascarids (Large Intestinal Roundworms)
One of the most common parasitic roundworms of poultry
(Ascaridia galli) occurs in chickens and turkeys. Adult worms are
about one and a half to three inches long and about the size of an
ordinary pencil lead. Thus, they can be seen easily with the naked
eye. Heavily infected birds may show droopiness, emaciation and
diarrhea. The primary damage is reduced efficiency of feed
utilization, but death has been observed in severe infections.

Chickens of three to four months of age show resistance to infection.
Specimens of this parasite are found occasionally in eggs. The worm
apparently wanders from the intestine up the oviduct and is
included in the egg contents as the egg in being formed.
The life history of this parasite is simple and direct. Females lay
thick heavy-shelled eggs in the intestine that pass in the feces. A
small embryo develops in the egg but does not hatch immediately.
The larvae in the egg reaches infective stage within two to three
weeks. Embryonated eggs are very hardy and under laboratory
conditions may live for two years. Under ordinary conditions,
however, few probably live more than one year. Disinfectants and
other cleaning agents do not kill eggs under farm conditions. Birds
become infected by eating eggs that have reached the infective
stage.
Available drugs remove only the adult parasite. The immature form
probably produces the most severe damage. The treatment of choice
is piperazine. Many forms of piperazine are produced, and all are
effective if administered properly. Piperazine is only effective for
treating this parasite. It has no effect on other internal parasites of
fowl. Follow the manufacturer's instructions carefully.
The parasite can be controlled by strict sanitation. If the birds are
confined, clean the house thoroughly and completely before a new
group is brought in. Segregate birds by age groups, with particular
care applied to sanitation of young birds. If birds are on range, use a
clean range for each group of birds.
Cecal Worms
This parasite (Heterakis gallinae) is found in the ceca of chickens,
turkeys and other birds.
This parasite apparently does not seriously affect the health of the
bird. At least no marked symptoms or pathology can be blamed on
its presence. Its main importance is that it has been incriminated as
a vector of Histomonas meleagridis, the agent that causes

blackhead. This protozoan parasite apparently is carried in the cecal
worm egg and is transmitted from bird to bird through this egg.
The life history of this parasite is similar to that of the common
roundworm. The eggs are produced in the ceca and pass in the
feces. They reach the infective form in about two weeks. In cool
weather, this may take longer. The eggs are very resistant to
environmental conditions and will remain viable for long periods.
The cecal worm can be effectively treated with fenbendazole. Since
the worm itself produces no observable damage and the eggs live for
long periods, it is advisable and necessary to keep chickens and
turkeys separated to prevent spread of blackhead.
Capillaria (Capillary or Thread Worms)
There are several species of Capillaria that occur in poultry.
Capillaria annulata and Capillaria contorta occur in the crop and
esophagus. These may cause thickening and inflammation of the
mucosa, and occasionally severe losses are sustained in turkeys and
game birds.
In the lower intestinal tract there may be several different species
but usually Capillaria obsignata is the most prevalent. The life cycle
of this parasite is direct. The adult worms may be embedded in the
lining of the intestine. The eggs are laid and passed in the
droppings. Following embryonation that takes six to eight days, the
eggs are infective to any other poultry that may eat them. The most
severe damage occurs within two weeks of infection. The parasites
frequently produce severe inflammation and sometimes cause
hemorrhage. Erosion of the intestinal lining may be extensive and
result in death. These parasites may become a severe problem in
deep litter houses. Reduced growth, egg production and fertility
may result from heavy infections.
If present in large numbers, these parasites are usually easy to find
at necropsy. Eggs may be difficult to find in droppings, due to the
small size and time of infection.

Since treatment for capillaria is often lacking, control is best
achieved by preventive measures. Some drugs, fed at low levels, may
be of value in reducing the level of infection on problem farms.
Game birds should be raised on wire to remove the threat of
infection. As some species of capillaria have an indirect life cycle,
control measures may have to be directed toward the intermediate
host. Hygromycin and meldane may be used for control. Additional
vitamin A may be of value. Effective treatments that are not
approved by the Food and Drug Administration are fenbendazole
and leviamisole.
Tapeworms
Tapeworms or cestodes are flattened, ribbon-shaped worms
composed of numerous segments or division. Tapeworms vary in
size from very small to several inches in length. The head or anterior
end is much smaller than the rest of the body. Since tapeworms may
be very small, careful examination often is necessary to find them. A
portion of the intestine may be opened and placed in water to assist
in finding the tapeworms.
The pathology or damage tapeworms produce in poultry is
controversial. In young birds, heavy infections result in reduced
efficiency and slower growth. Young birds are more severely
affected than older birds.
All poultry tapeworms apparently spend part of their lives in
intermediate hosts, and birds become infected by eating the
intermediate hosts. These hosts include snails, slugs, beetles, ants,
grasshoppers, earthworms, houseflies and others. The intermediate
host becomes infected by eating the eggs of tapeworms that are
passed in the bird feces.
Although several drugs are used to remove tapeworms from poultry,
most are of doubtful efficacy. In general, tapeworms are most
readily controlled by preventing the birds from eating the infected
intermediate host. Tapeworm infections can be controlled by
regular treatment of the bird with fenbendazole or leviamisole.
Gapeworms

The gapeworm (Syngamus trachea) is a round red worm that attach
to the trachea (windpipe) of birds and causes the disease referred to
as "gapes". The term describes the open-mouth breathing
characteristic of gapeworm-infected birds. Heavily infected birds
usually emit a grunting sound because of the difficulty in breathing
and many die from suffocation. The worms can easily block the
trachea, so they are particularly harmful to young birds.
The gapeworm is sometimes designated as the "red-worm"; or
"forked-worm" because of its red color and because the male and
female are joined in permanent copulation. They appear like the
letter Y. The female is the larger of the two and is one-fourth to one
inch in length. The male gapeworm may attain a length of onefourth inch. Both sexes attach to the lining of the trachea with their
mouthparts. Sufficient numbers may accumulate in the trachea to
hinder air passage.
The life cycle of the gapeworm is similar to that of the cecal worm;
the parasite can be transmitted when birds eat embryonated worm
eggs or earthworms containing the gapeworm larvae. The female
worm lays eggs in the trachea, the eggs are coughed up, swallowed,
and pass out in the droppings. Within eight to fourteen days the
eggs embryonate and are infective when eaten by birds or
earthworms. The earthworm, snails and slugs serve as primary
intermediate hosts for the gapeworm. Gapeworms in infected
earthworms remain viable for four and a half years while those in
snails and slugs remain infective for one year. After being consumed
by the bird, gapeworm larvae hatch in the intestine and migrate
from the intestine to the trachea and lungs.
Gapeworms infect chickens, turkeys, guinea fowl, pheasants, chukar
partridge, and probably other birds. Young birds reared on soil of
infected range pens are at high risk (pen-raised game birds). Some
control or reduction in infection density (worms/bird) is achieved
by alternating the use of range pens every other year and/or using a
pen for only one brood each year. Tilling the soil in the pens at the
end of the growing season helps to reduce the residual infection.

Treating the soil to eliminate earthworms, snails and slugs is
possible but the cost is usually prohibitive.
Gapeworms are best prevented by administering a wormer at fifteen
to thirty day intervals or including a drug at low levels continuously
beginning fifteen days after birds are placed in the infected pens.
One drug that is effective for eliminating gapeworms is
fenbendazole, however, its use is not presently approved for use in
birds by the Food and Drug Administration.

Parasitic diseases (external)
Poultry Mites
All classes of poultry are susceptible to mites, some of which are
blood-suckers, while others burrow into the skin or live on or in the
feathers. Others occur in the air passages and in the lungs, liver and
other internal organs. Poultry mites cause retarded growth, reduced
egg production, lowered vitality, damaged plumage and even death.
Much of the injury, consisting of constant irritation and loss of
blood, is not apparent without careful examination.
Of primary concern to the poultryman is the Northern Fowl Mite
(Ornithonyssus sylviarum) which is a frequent and serious pest of
chickens. Heavy infestations result in low condition of the birds and
lower egg production, as well as a scabby skin condition. The mite
remains on the bird and does more damage than any other species
of mite. The mite does not leave the host bird, as do may species of
mites, and can be observed on birds in large numbers during
daylight hours. It prefers the feathers below the vent and around the
tail, but can be found on all parts of the body. The mite is extremely
small and a microscope or magnifying glass may be needed to see it.

 


The female northern fowl mite lays eggs on feathers where the
young mites complete their development without leaving the host.
Since they remain on the fowl most of the time, treatment of the
birds is necessary to destroy the mites.

The Common Chicken Mite (Dermanyssus gallinae) is the most
common mite found on all types of poultry. It is a blood-sucker, and
when present in large numbers, loss of blood and irritation may be
sufficient to cause anemia. Egg production is seriously reduced.
This mite feeds at night, and usually remains hidden in cracks and
crevices during the day. It attacks birds at night while they are on
the roost. In heavy infestations, some mites may remain on the
birds during the day. About a day after feeding, the female lays eggs
in cracks and crevices of the house. The eggs hatch and the mites
develop into adults within about a week. During cold weather, the
cycle is slower. A poultry house remains infested four to five months
after birds are removed.
Since the mite feeds on wild birds, these birds may be responsible
for spreading infestations. However, it is more likely that spread of
the mite is promoted by using contaminated coops. Human carriers
are also important. Since these mites do not stay on the birds during
the day, apply treatments to houses and equipment as well as the
birds.
The Scaly-Leg Mite (Knemidocoptes mutans) lives under the scales
on feet and legs of poultry. It also may attach to the comb and
wattles. It causes a thickening of scales on the feet and legs that
gives the impression that the scales are protruding directly outward,
rather that laying flat on the limb. It spends its entire life cycle on
the birds and spreads mainly by direct contact.
The Depluming Mite (Knemidocoptes laevis, variety gallinae) causes
severe irritation by burrowing into the skin near the bases of
feathers and frequently causes feathers to be pulled out or broken.
The mite is barely visible to the naked eye and can be found in
follicles at the base of the feathers. The mites crawl around the birds
at times, spreading from bird to bird.
The most effective treatment for all mite species is a regular
inspection and spraying program of both the birds and their
premises. An appropriate solution of permethrin, when sprayed on
the birds, will eliminate all mites that infest the bird. The spraying
of all facilities will ensure that any mites hiding in cracks and

crevices will be destroyed. The treatment should be repeated on a
one to two month schedule or whenever populations of the mites
are detected.
Poultry Lice
The primary effects of lice on their hosts are the irritations they
cause. The birds become restless and do not feed or sleep well. They
may injure themselves or damage their feathers by pecking or
scratching areas irritated by lice. Body weight and egg production
may drop.
All lice infecting poultry and birds are the chewing type. Mites may
be confused with lice, but mites suck blood. In general, each species
of lice is confined to a particular kind of poultry, although some may
pass from one kind to another when birds are closely associated.
Chickens usually are infested with one or more of seven different
species; turkeys have three common species.
All species of poultry lice have certain common habits. All live
continuously on feathered hosts and soon die if removed. The eggs
are attached to the feathers. Young lice resemble adults except in
color and size. Lice differ in preferred locations on the host, and
these preferences have given rise to the common names applied to
various species.
In general, the incubation period of lice eggs is four to seven days,
and development of the lice between hatching and the adult stage
requires about twenty-one days. Mating takes place on the fowl, and
egg laying begins two to three days after lice mature. The number of
eggs probably ranges from fifty to three-hundred per female louse.
As the name suggests, the Head Louse (Cuclotogaster heterographa)
is found mainly on the head, although it occurs occasionally on the
neck and elsewhere. It usually is located near the skin in the down
or at the base of the feathers on the top and back of the head and
beneath the beak. In fact, the head of the louse often is found so
close to the skin that poultrymen may think it is attached to the skin
or is sucking blood. Although it does not suck blood, the head louse

is very irritating and ranks first among lice as a pest of young
chickens and turkeys. Heavily infested chicks soon become droopy
and weak and may die before they are a month old. When the
chickens become fairly well feathered, head lice decrease but may
increase again when the fowls reach maturity.
This louse is oblong, grayish and about 1/10-inch long. The pearlywhite eggs are attached singly to the down or at the base of the
small feathers on the head. They hatch within five days into minute,
pale, translucent lice resembling adults in shape.
The Body Louse (Menacanthus stramineus) of chickens prefers to
stay on the skin rather than on the feathers. It chooses parts of the
body that are not densely feathered, such as the area below the vent.
In heavy infestations, it may be found on the breast, under the
wings and on other parts of the body, including the head.
When the feathers are parted, straw-colored body lice may be seen
running rapidly on the skin in search of cover. Eggs are deposited in
clusters near the base of small feathers, particularly below the vent,
or in young fowls, frequently on the head or throat. Eggs hatch in
about a week and lice reach maturity within twenty days.
This is the most common louse infesting grown chickens. When
present in large numbers, the skin is irritated greatly and scabs may
result, especially below the vent.
The Shaft Louse or small body louse (Menopon gallinae) is similar
in appearance to the body louse, but smaller. It has a habit of
resting on the body feather shafts of chickens where it may be seen
running rapidly toward the body when feathers are parted suddenly.
Sometimes as many as a dozen lice may be seen scurrying down a
feather shaft.
Since the shaft louse apparently feeds on parts of the feathers, it is
found in limited numbers on turkeys, guinea fowl and ducks kept in
close association with chickens. It does not infest young birds until
they become well feathered.

The same control measures used to eliminate mite populations is
effective for treating lice. It is more important to apply the
insecticides directly to the bird's body rather than the premises.
Fowl Tick (Blue Bug)
The Fowl Tick (Argas persicus) may be a serious parasite of poultry
if it becomes numerous in poultry houses or on poultry ranges. The
tick is a blood-sucker, and when present in large numbers it results
in weakened birds, reduced egg production, emaciation and even
death. The fowl tick is found throughout most of the South and is
extremely hardy. Ticks have been kept alive without food for more
than three years. The ticks will feed on all fowl.
Fowl ticks spend most of their lives in cracks and hiding places,
emerging at night to take a blood meal. Mating takes place in the
hiding areas. A few days after feeding, the female lays a batch of
eggs. In warm weather the eggs hatch within fourteen days. In cold
weather they may take up to three months to hatch. Larvae that
hatch from the eggs crawl around until they find a host fowl. They
remain attached to the birds for three to ten days. After leaving the
birds they find hiding places and molt before seeking another blood
meal. This is followed by additional moltings and blood meals.
Ticks are difficult to eradicate and methods employed must be
performed carefully. It is not necessary to treat the birds, but houses
and surrounding areas must be treated thoroughly.
Chiggers, Red Bugs or Harvest Mites
These pests (Trombicula splendens, Trombicula alfreddugesi, and
Neoschongastia americana americana) attack chickens and turkeys,
as well as humans. Normally these small mites feed on wild animals,
birds, snakes and lizards. Only the larvae of chiggers attack poultry
or animals; adult mites feed on plants.
Larvae usually attach to the wings, breasts and necks of poultry.
They inject a poisonous substance that sets up local irritation and
itching. After a few days, the larvae become engorged and drop off.
Injury to grown fowl may not be apparent or noticed until the bird is

dressed; then the lesions are readily apparent and greatly reduce the
carcass value. Young chickens or turkeys may become droopy,
refuse to eat and die. Due to methods of raising poultry, turkeys are
more affected than chickens.
Control of External Parasites
There are many insecticides available to help control external
poultry parasites. The most effective broad spectrum insecticide is
permethrin. Permethrin has a significant residual activity, thus
making it ideal for treating facilities and equipment. At reduced
concentrations it can be applied to the bird. Follow all
manufacturers recommendations when using all insecticides.

Viral diseases
Avian Pox
Avian pox is a relatively slow-spreading viral disease in birds,
characterized by wart-like nodules on the skin and diphtheritic
necrotic membranes lining the mouth and upper respiratory
system. It has been present in birds since the earliest history.
Mortality is not usually significant unless the respiratory
involvement is marked. The disease may occur in any age of bird, at
any time.
Avian pox is caused by a virus of which there are at least three
different strains or types; fowl pox virus, pigeon pox virus and
canary pox virus. Although some workers include turkey pox virus
as a distinct strain, many feel that is identical to fowl pox virus.
Each virus strain is infective for a number of species of birds.
Natural occurring pox in chickens, turkeys and other domestic fowl
is considered to be caused by fowl pox virus.
Fowl pox can be transmitted by direct or indirect contact. The virus
is highly resistant in dried scabs and under certain conditions may
survive for months on contaminated premises. The disease may be
transmitted by a number of species of mosquitoes. Mosquitoes can

harbor infective virus for a month or more after feeding on affected
birds. After the infection is introduced, it spreads within the flock by
mosquitoes as well as direct and indirect contact. Recovered birds
do not remain carriers.
Since fowl pox usually spreads slowly, a flock may be affected for
several months. The course of the disease in the individual bird
takes three to five weeks. Affected young birds are retarded in
growth. Laying birds experience a drop in egg production. Birds of
all ages that have oral or respiratory system involvement have
difficulty eating and breathing. The disease manifests itself in one or
two ways, cutaneous pox (dry form) or diphtheritic pox (wet form).
Dry pox starts as small whitish foci that develop into wart-like
nodules. The nodules eventually are sloughed and scab formation
precedes final healing. Lesions are most commonly seen on the
featherless parts of the body (comb, wattles, ear lobes, eyes, and
sometimes the feet).
Wet pox is associated with the oral cavity and the upper respiratory
tract, particularly the larynx and trachea. The lesions are
diphtheritic in character and involve the mucous membranes to
such a degree that when removed, an ulcerated or eroded area is
left.
Fowl pox is readily diagnosed on the basis of flock history and
presence of typical lesions. In some cases, laboratory diagnosis by
tissue or transmission studies is necessary.
There is no treatment for fowl pox. Disease control is accomplished
best by preventative vaccination since ordinary management and
sanitation practices will not prevent it. Several kinds of vaccines are
available and are effective if used properly.
Vaccination of broilers is not usually required unless the mosquito
population is high or infections have occurred previously. The
chicks may be vaccinated as young as one day of age by using the
wing-web method and using a one needle applicator. All
replacement

chickens are vaccinated against fowl pox when the birds are six to
ten weeks of age. One application of fowl pox vaccine results in
permanent immunity.
Newcastle Disease
Newcastle disease is a contagious viral infection causing a
respiratory nervous disorder in several species of fowl including
chickens and turkeys. Different types or strains of the virus (varying
in their ability to cause nervous disorder, visceral lesions and death)
have been recognized.
The most severe strain is called viscerotropic velogenic Newcastle
disease (VVND) and is kept from birds in the U.S. by enforcement of
strict quarantines at our national borders. It is often referred to as
"Exotic Newcastle Disease" and infection of susceptible fowl with
this form usually causes high mortality. Due to the reduced chance
that poultry in this country will become infected with this disease
form, it will not be discussed.
A milder form of the disease is called "mesogenic" Newcastle
disease and is the most serious strain found in the U.S. This is the
form that is referred to as Newcastle disease in this discussion.
Newcastle disease is highly contagious. All birds in a flock usually
become infected within three to four days. The virus can be
transmitted by contaminated equipment, shoes, clothing and freeflying birds. During the active respiratory stage, it can be
transmitted through the air. The virus is not thought to travel any
great distance by this method. Recovered birds are not considered
carriers and the virus usually does not live longer than thirty days
on the premises.
Signs of Newcastle disease are not greatly different from those of
other respiratory diseases. The signs most frequently observed are
nasal discharge, excessive mucous in the trachea, cloudy air sacs,
casts or plugs in the air passages of the lungs and cloudiness in the
cornea of the eye.

The disease in young chickens begins with difficult breathing,
gasping and sneezing. This phase continues for ten to fourteen days
and may be followed by nervous symptoms. If nervous disorders
develop, they may consist of paralysis of one or both wings and legs
or a twisting of the head and neck. The head often is drawn over the
back or down between the legs. Mortality may vary from none to
total loss of the flock.
In adult chickens, respiratory symptoms predominate. Only rarely
do nervous disorders develop. If the flock is laying, egg production
usually drops rapidly. When this occurs, it takes four weeks or
longer for the flock to return to the former production rate. During
the outbreak, small, soft-shelled, off-colored and irregular-shaped
eggs are produced. Mortality in adult birds is usually low but may be
fairly high from some virus strains.
In turkeys, the symptoms are usually mild and may be unnoticed
unless nervous disorders develop. During an outbreak, turkeys will
produce eggs with a chalky white shell. Reduced production in
breeder flocks is the main economic loss from this disease in
turkeys.
The flock history, signs of a respiratory nervous disorder and other
typical lesions often may be sufficient to allow a tentative diagnosis.
Usually, however, the disease cannot be differentiated from
infectious bronchitis and some of the other respiratory infections,
except by laboratory methods.
Vaccination is practiced widely and is the recommended method for
prevention. Several types of vaccines are available but the most
successful and widely used is the mild live virus vaccine known as
the B1 and La Sota types. The vaccines may be used by drops into
the nostril or eye, addition to the drinking water or applied in spray
form.
Broiler chickens are usually vaccinated when seven to ten days of
age. Chickens kept for egg production are usually vaccinated at least
three times. The vaccine is given when birds are approximately

seven days, again at about four weeks and a third time at about four
months of age. Revaccination while in lay is commonly practiced.
Vaccination is not widely used in turkeys. It is used to protect egg
producing breeder flocks. One dose of the mild type vaccine is given
after selecting breeder birds.
There is no treatment for Newcastle disease. The disease does not
always respect even the best management programs, but good
"biosecurity" practices will help reduce the possibility of exposure to
Newcastle disease virus.
Infectious Bronchitis
Infectious bronchitis is an extremely contagious respiratory disease
of chickens characterized by coughing, sneezing and rales (rattling).
It is caused by a virus that affects chickens only. Other fowl or
laboratory animals cannot be infected with this virus. Several
distinct strains of the virus exist.
Infectious bronchitis is considered the most contagious of poultry
diseases. When it occurs, all susceptible birds on the premises
become infected, regardless of sanitary or quarantine precautions.
The disease can spread through the air and can "jump" considerable
distances during an active outbreak. It can also be spread by
mechanical means such as on clothing, poultry crates and
equipment. The disease is not egg transmitted and the virus will
survive for probably no more than one week in the house when
poultry are not present. It is easily destroyed by heat and ordinary
disinfectants.
The infection is confined to the respiratory system. Symptoms are
difficult breathing, gasping, sneezing and rales. Some birds may
have a slight watery nasal discharge. The disease never causes
nervous symptoms. It prevails for ten to fourteen days in a flock and
symptoms lasting longer than this are from some other cause.
In chickens under three weeks of age, mortality may be as high as
thirty or forty percent. The disease does not cause a significant

mortality in birds over five weeks of age. Feed consumption
decreases sharply and growth is retarded.
When infectious bronchitis occurs in a laying flock, production
usually drops to near zero with a few days. Four weeks or more may
be required before the flock returns to production. Some flocks
never regain an economical rate of lay. During an outbreak, small,
soft-shelled, irregular-shaped eggs are produced.
Infectious bronchitis is difficult to differentiate from many of the
other respiratory diseases. For this reason, a definite diagnosis
usually requires a laboratory analysis.
Infectious bronchitis is highly contagious and does not always
respect sanitary barriers. Vaccinate chickens being retained as
layers. Whether broilers should be vaccinated depends upon many
factors and is an individual decision. Numerous vaccines are
available commercially. Most of them represent a modified or
selected strain of the infectious bronchitis virus. The vaccine used
should contain virus known to be present in the area. All vaccines
contain live virus and those that give the best protection are also
capable of producing symptoms and reducing egg production. The
vaccine virus will spread to other susceptible birds. Vaccine is
usually added to the drinking water, but may be dropped into the
eye or nostril or used as a spray.
There is no treatment for this disease. In young chickens it is helpful
to increase the brooder temperature and provide as nearly ideal
environmental conditions as possible.
Quail Bronchitis
Quail bronchitis is a contagious, highly fatal disease in young
bobwhite quail. The virus causing this disease also infects chickens
and turkey. This agent is also known as a CELO (Chick Embryo
Lethal Organism) virus. It has been isolated from chicken eggs but
does not produce a recognizable disease in chickens or turkeys. This
agent may play a part in respiratory diseases and in infertility
problems, but its importance must be established by additional

research. It is important because it is one of the agents that may be
isolated from birds with respiratory symptoms and is difficult to
separate from other agents such as infectious bronchitis virus.
Lymphoid Leukosis
Characteristically, lymphoid leukosis is a disease of adult chickens;
however, the disease appears to be increasing in importance for
turkeys and game birds. Although the virus of lymphoid leukosis
can produce various responses (blood, bone, lymph), the lymphoid
tumor response is the most common.
The disease is transmitted in a variety of ways. The causative viral
agent is passed out of the body of infected birds via eggs and feces.
The virus may be transmitted mechanically from infected birds to
susceptibles by blood-sucking parasites or by man in such
procedures as fowl pox vaccination.
Lymphoid leukosis characteristically produces lymphoid tumors,
particularly in the liver and spleen. The tumors may also affect
other visceral organs such as ovary and lungs. Affected birds may
die without preliminary symptoms, but the disease usually is
chronic in nature and affected birds show loss of appetite,
progressive emaciation and diarrhea.
Clinically affected birds invariably die. Losses due to the disease are
most severe shortly after onset of egg production, but losses will
continue for as long as the flock is retained. Total loss may approach
twenty percent during the life of a flock.
Clinical diagnosis of lymphoid leukosis is based upon flock history
and disease manifestations. The lymphoid disease cannot be readily
distinguished from the visceral response to Marek's disease;
however, there are some features that aid in differential diagnosis.
There is no treatment for lymphoid leukosis. Although the disease
cannot be prevented completely, there are certain steps that can be
taken to help control the level of infection within a flock. Some steps
are:

Buy resistant strains of birds since genetic resistance is a deterrent,
Brood in isolation and do not mix birds of different ages, especially
through six weeks of age,
Keep the incubator clean and disinfected,
Control blood-sucking parasites,
Good care, limiting stress, and adequate ration will be of benefit.
Marek's Disease (Visceral Leukosis)
Marek's disease is characteristically a disease of young chickens but
older birds can also be affected. In contrast to the lymphoid leukosis
tumor response, Marek's disease may be observed in more diverse
locations.
Marek's disease is caused by a virus belonging to the Herpes virus
group. Much is known about the transmission of the virus; however,
it appears that the virus is concentrated in the feather follicles and
shed in the dander (sloughed skin and feather cells). The virus has a
long survival time in dander since viable virus can be isolated from
houses that have been depopulated for many months.
The usual mode of transmission is by aerosols containing infected
dander and dust. Young birds are most susceptible to infection by
Marek's disease; however, since the incubation period is short,
clinical symptoms can appear much earlier than in the case with
lymphoid leukosis.
Marek's disease may produce a variety of clinical responses, all
lymphoid in character. These are acute visceral, neural, ocular, skin
or combinations of the responses that can be seen.
Marek's of the visceral type is characterized by widespread
involvement with lesions commonly seen in gonads, liver, spleen,
kidney and occasionally heart, lungs and muscles. The disease is
often acute, with apparently healthy birds dying very rapidly with
massive internal tumors. The disease may appear in broiler-age
birds but the most severe losses occur in replacement pullet flocks
prior to onset of egg production.

The neural type of Marek's is typified by progressive paralysis of the
wings, legs and neck. Loss of body weight, anemia, labored
respiration and diarrhea are common symptom. If lesions are
present, they are confined to the nerve trunks and plexes enervating
the paralyzed extremities. Frequently no gross lesions can be
observed.
Ocular (eye) leukosis or "gray-eye" is usually seen in early maturity.
Morbidity and mortality are usually low but may approach twentyfive percent in some flocks. It is characterized by the spotty
depigmentation or diffuse graying of the iris in the eye. The pupil
develops an irregular shape and fails to react to light. Emaciation
diarrhea and death follow.
Skin leukosis produces the most severe losses in broilers. The losses
result from high condemnations at the processing plant.
Enlargement of the feather follicles due to accumulations of
lymphocytes is the typical lesion. This is the most infective virus
since it is produced in the regions of the feather follicles and is shed
with the skin dander.
Acute Marek's disease can be extremely rapid in its course,
producing mortality in apparently healthy birds. However, in some
cases the lesions may regress and clinically affected birds may make
complete recoveries.
Diagnosis is based upon flock history and disease manifestations.
Accurate diagnosis may depend on results of laboratory procedures.
As is the case with lymphoid leukosis, there is no treatment for
Marek's disease.
A vaccine is available that is extremely effective (90% +) in the
prevention of Marek's disease. It is administered to day-old
chickens as a subcutaneous injection while the birds are in the
hatchery. Use of the vaccine requires strict accordance with
manufacturer's recommendations in a sterile environment.
Infectious Bursal Disease (Gumboro)

Infectious bursal disease is an acute, highly contagious viral disease
of young chickens. It is most often found in highly concentrated
poultry producing areas. It causes marked morbidity and mortality
in affected flocks. Although the disease causes severe losses, its
affect on reducing the bird's ability to develop immunity to other
diseases may be the most serious effect produced by this disease.
The transmission or spread of the disease can occur by direct
contact (bird to bird), contaminated litter and feces, caretaker,
contaminated air, equipment, feed, servicemen and possible insects
and wild birds. It is extremely contagious.
Birds have ruffled feathers, a slight tremor at onset of the disease,
strained defecation, loss of appetite and are dehydrated. Affected
birds have a tendency to sit and when forced to move, have an
unsteady gait. Vent picking is common and a whitish diarrhea
frequently develops. A sudden rise in body temperature is followed
by a drop to subnormal temperature, prostration and death. Birds
surviving the initial infection will recover rapidly within two weeks.
Postmortem lesions include dehydration and changes in the bursa,
skeletal muscle, liver and kidneys. All affected birds have bursal
changes characterized by swelling, change in shape (oblong), color
(pink, yellow, red, black) and the formation of a gelatinous film
around the bursa. Within a few days the bursa shrinks to half its
normal size or smaller.
Diagnosis of infectious bursal disease is based on flock history and
postmortem lesions. Laboratory procedures may be used to
substantiate the diagnosis.
Vaccines are available but must be carefully used. If given correctly,
good immunity can be developed. There is no specific treatment for
infectious bursal disease and indiscriminate medication with certain
drugs may severely aggravate mortality. Supportive measures such
as increasing heat, ventilation and water consumption are
beneficial.

Name of
Disease

Age at first
dose

Booster
dose

Subsequent dose

1

Foot and
Mouth
Disease
(FMD)

4 months
and above

1 month
after first
dose

Six monthly

2

Haemorrha
gic
Septicaemi
a (HS)

6 months
and above

-

Annually in endemic
areas.

3

Black
Quarter
(BQ)

6 months
and above

-

Annually in endemic
areas.

4

Brucellosis

4-8 months
of age
(Only female
calves)

-

Once in a lifetime

5

Theileriosis

3 months of
age and
above

-

Once in a lifetime. Only
required for crossbred
and exotic cattle.

6

Anthrax

4 months
and above

-

Annually in endemic
areas.

7

IBR

3 months
and above

1 month
after first
dose

Six monthly (vaccine
presently not produced in
India)

8

Rabies
(Post bite
therapy
only)

Immediately
after
suspected
bite.

4th day

7,14,28 and 90 (optional)
days after first dose.

Diseases

Broilers

Ranikhet disease
(Newcastle
disease)
Infectious
bronchitis
Infectious bursal
disease

Age and
Booster
dose
1-7 days
3-4 weeks
18-21 days

Spray /occulonasal Strain F or Bl or
drops
LaSota.
Spray / drinking
water.
Spray / drinking
water

Strain La Sota.
If maternal antibody
is low.
-

Marek’s disease

day-1

i/m

If the bird s are to
be kept for more
than 60 days.
Only during
epidemic.

RD

day-1
3 weeks

i/m

-

Broiler and
layer
breeders

1-7 days
3-4 weeks
8 weeks

Fowl pox
Fowl cholera

Commercial
layers

Remark

5-10 days or
Drinking water.
18-21 days

Marek’s disease

Broiler and
layer
breeders

Route

Infectious
bronchitis

16-18 weeks
40th week
6 – 8 weeks
18-20 weeks
6 weeks
Adult repeat
annually
3 weeks
8 weeks
14-16 weeks

Spray/ occulonasal
If mesogenic strain.
drops.
Spray/drinking
If lentogenic strain
water
(La Sota)
i/m
Killed vaccine/
Drinking water
mesogenic strain
i/m ,Drinking water
Wing web or i/m

Cell culture vaccine

0.5 ml s/c
1 ml s/c

-

Drinking water/
spray
i/m

Killed vaccine.
Chicks between 5-7
days can be
vaccinated if
required with highly
attenuated strains.
Killed vaccine

Infectious bursal
disease

3 weeks
16 weeks

Drinking water i/m

Marek’s disease

Day 1

i/m

Ranikhet disease

Infectious bursal
disease
Infectious
bronchitis
Infectious coryza
EDS – 76
ILT
Duck plague

Duck
breeders/
commercial
duck

Duck hepatitis

Duck
pasteurellosis

spray/ occulonasal
drops/drinking
1-7 days
water
3-4 weeks
spray/drinking
8 weeks
water
16-18 weeks i/m or s/c Drinking
water
i/m

If mesogenic
If lentogenic
Killed vaccine/
mesogenic
La Sota strain

40th week

Drinking water

-

3 weeks

Drinking water

-

3 weeks

Drinking water
Drinking water/
3 weeks
spray
16 weeks
i/m
9 weeks
s/c
14-18 weeks i/m
14 weeks
eye drop
i/m or s/c
2-4 weeks
i/m or s/c
8 weeks
i/m or s/c
16 weeks
Foot web
9 weeks
1-10 days
20 weeks

i/m

Killed vaccine

Killed vaccine
Annual vaccination
recommended
May be repeated
4-5 months interval
For duck
pasteurellosis killed
vaccine is to be
prepared from duck
isolates. Dose
same as in poultry.

Digestion in Chicken
Table :Enzymes of the digestive tract of chicken, their substrates and products
Organ
pH
Enzyme/Secretion
Substrate
Product
Mouth
7.0-7.5
Saliva
Lubricates and softens the feed
Amylase
Starch
Dextrin
Dextrin
Glucose
Crop
4.5
Mucous
Lubricates and softens the feed
Proventriculus 2.5
Hydrochloric acid
Lowers digesta pH and initiates protein
and Gizzard
cleavage
Pepsin
Protein
Polypeptide
Duodenum
6.0-6.8
Amylase
Starch
Maltose
Dextrin
Glucose
Trypsin
Proteins
Peptides
Amino
Chymotrypsin
Peptides
acids
Carboxypeptidase
Peptides
Amino acids
Bile
Emulsification of fats
Lipase
Fat
Fatty acids Monoglycerides
Diglycerides
Jejunum
5.8-6.8
Cholesterol esterase
Cholesterol esters Fatty acids
Cholesterol
Maltase
Maltose
Isomaltase
Isomaltose
Glucose

Caeca

5.7-5.9

Sucrase

Sucrose

Peptidases

Peptides

Microbial activity

Cellulose,
polysaccharides,
starch and sugars

Glucose
and
fructose
Dipeptides, Amino
acids
Volatile fatty acids,
Vit K and BVitamins

Classification of common feed ingredients
Conventionally, poultry feed ingredients can be widely classified as: energy source, proteinaceous source and
mineral supplement.
1)Energy source: Maize, rice polish, wheat bran, de-oiled rice bran, molasses, sorghum, fats and oils.
2. A) Proteinaceous (animal origin): Fish meal, meat meal, slaughter house by product meal, hydrolyzed
poultry feather meal, hatchery by-product meal and silk worm pupae meal.
B) Proteinaceous (plant origin): Soybean meal, ground nut/pea nut cake. cottonseed cake, sesame cake and
canola meal.
3 Mineral supplement: Dicalcium phosphate, Limestone and oyster shell

Minerals and their functions
Minerals
Important functions
Deficiency symptoms
Macro Minerals
Calcium
Formation of bone, blood clotting, heart Poor growth, soft bones, thin
function, egg production
shell/shell-less eggs, poor egg
production
Phosphorous Bone development, egg production, utilization Poor growth, soft bones
of carbohydrates
Magnesium
Several vital metabolic functions
Slow growth, lethargy, loss of
appetite, spasms
Sodium and Constituents of blood, bile and body fluids, for Poor growth of muscles
potassium
growth, digestion, acid-base balance
(excess: loose droppings,
reduced production)
Micro Minerals
Manganese
Bone formation and utilization of phosphorous Staggering gait, enlargement
of joints
Zinc
Activation of several body enzymes
Poor growth and feathering,
shortening of leg bones
Iron&
Blood pigment formation
Anaemia
Copper
Iodine
Body activity, constituent of thyroid
Impaired body response,
lowered activity
Trace Minerals
Selenium
Muscular functions, immunity development
Muscular dystrophy, poor
immune response
Cobalt

Constituent of Vitamin B

Poor growth

Excessive levels of some minerals may also be harmful
Feeding of broilers
•
•

Broilers are fed broiler pre starter (1-7 days), starter (8-21days) and finisher (22 days to marketting).
Feeding programs have primarily emphasized on live performance of meat birds taking into account
effects on live weight or gain, feed conversion, and some times livability.
Feeding of layers

Feeding of layers depend on their age and physiological status
•

•

Chicks require a ration that can provide the nutrients needed for rapid growth and feather development.
Chick rations are relatively high in energy, protein and thevitamins and minerals required for growth and
development.
Once the chicks are fully feathered their energy requirements are reduced.

•
•
•
•
•

Feeding management for layer pullets aims to maintain a growth rate that will lead to the pullet reaching
sexual maturity at the desired age and to avoid obesity.
Layer pullet ration have lower energy and protein levels than chick rations on a percentage basis.
A pre-lay ration that increases calcium, is recommended for feeding 2-3 weeks before the bird begins to
lay eggs.
Layer ration is to optimize egg production, provide the nutrition required to safeguard health, maintain
the desired bodyweight. This can be in terms of either in terms of egg numbers, egg size or egg mass.
Calcium is increased in the ration for egg shell formation.

Starter feed
•

Are fed to newly hatched chicks until they are about 8 weeks old. Starter diets are formulated to give
proper nutrition to fast growing baby chickens.

Grower feed
•

Once the birds reach about 6 weeks of age, the grower feed is used in place of the starter. Grower feeds
contain about 15 or 16 percent protein and are formulated to sustain good growth to maturity. The feed
usually contains around 2400 kcal/kg of ME. After about 14 weeks o f age, the grower feed can be
replaced with developer feeds if they are available. These prepare young chickens for egg production.

Layer feed
•
•
•
•
•

Once chickens have started laying eggs, layer feed is used .
Layer feeds are formulated for chickens that are laying table eggs.
Layer feeds contain about 16 percent protein and extra calcium so the chickens will lay eggs with strong
shells.
The ME content of the feed can range between 2400 to 2600 kcal/kg.
This feed is fed from about 20 weeks of age or when the first egg is laid, whichever occurs first.

Economization of Feed cost
•
•
•
•
•
•

Poultry completely depend upon the dietary sources for all nutrients (essential AAs., vit. B groups
& vit. K)
Feed must contain all essential nutrients in right amounts & proportion (optimum Ca:P, Ly:Arg etc.)
Different standards as per physiological stage should be followed.
Include agro-industrial by-products~ to minimize cost of the ration
Optimum level of ingredient inclusion~ as many of ingredients have a deleterious effect at higher
levels.
Judicious use of feed additive and supplements

Feed Supplements and Feed Additives
What is feed supplement?
•

The term, supplement, refers to feedstuffs that are used to improve the value of basal
feeds. They can be used in large quantities, such as protein supplements, or in extremely
small quantities, such as trace minerals.

What is feed additive?
•

•

An additive is a substance that is added to a basic feed, usually in small quantities, for the
purpose of fortifying it with certain nutrients, stimulants or medicines other than as a
direct source of nutrient.
In general, the term “feed additive” refers to a non-nutritive product that affects
utilisation of the feed or productive performance of the animal.

Additives that enhance feed intake
Antioxidants
Antioxidants are compounds that prevent oxidative rancidity of polyunsaturated fats.
Eg. Ethoxyquin or BHT (butylated hydroxytoluene) can serve as antioxidant in feed.
Flavouring Agents
Flavouring agents are feed additives that are supposed to increase palatability and feed
intake.
Additives that enhance the colour or quality of the marketed product
Pigmenters
Poultry keepers may enhance the yellow colour by incorporating xanthophylls in f eed. Among
various additives, arsanilic acid, sodium arsanilate and roxarsone are added for the purpose.
Additives that facilitate digestion and absorption
Enzymes
Poultry feeds are largely composed or plant and vegetables materials and there are enzymes
developed to degrade, modify or extract the plant polymers found in some of the cereals and
their by-products. The enzymes can be used to improve the feeding of poultry in the f ollowing
way:
▪
▪

By improving the efficiency of the utilisation of the feed.
By upgrading cereals by-products or feed components that are poorly digested.

▪

By providing additional digestive enzymes to help poultry to withstand stress conditions eg. Hot
climates.
Additives that promote growth and production
Antibiotics
•

•

These are substances which are produced by living organisms (mould, bacteria or green
plants) and which in small concentration have bacteriostatic or bactericidal properties.
When antibiotics are added in diet, increased weight gain is most evident during the
period of rapid growth.
Mode of Action of Antibiotics
o Intestinal wall of animals fed antibiotics is thinner than that of untreated animals
which might explain the enhanced absorption of calcium shown for chicks.
o Reduce or eliminate the activity of pathogens causing “subclinical infection.”
o Reduce the growth of micro-organisms that compete with the host for supplies of
nutrients.

Probiotics
It is defined as a live microbial feed supplement, which beneficially affects the host
animals by improving its intestional microbial balance. The probiotic preparation are
generally composed of organisms of lactobacilli and/or streptococci species.They benefit
the host by:
o
o
o

Altering the pattern of microbial metabolism in the gastro intentional tract.
Stimulation of immunity.
Neutralisation of entrotoxins formed by pathegenic organism.

Additives that alter metabolism
Hormones
Extensive use is being made of synthetic and purified estrogens, androgens,
progestogens, growth hormones and thyroxine or thyroprotein (iodinated casein) to
stimulate the growth and fattening of meat producing animals. There is concern,
however, about possible harmful effects of any residues of these materials in the meat or
milk for the consumers.
Implants
Implants are hormone or hormone like products that are designed to release slowly, but
constantly, the active chemicals for absorption into the bloodstream. These are implanted
subcutaneously in the ear.(eg.) diethylstilbesterol (DES).

Additives that affect the health status of livestock
Mould inhibitors
These are added to feed which are liable to be contaminated with various types of f ungi
such as Aspergillus flavus, Penicillium cyclopium etc.
Anticoccidials
Various brands of anticocidials are now available in the country to prevent the growth of
coccidia which are protozoa and live inside the cells of the intestinal lining of livestock.
Antihelmintics
Under some practical feeding conditions anthelmintics have also been used. The
compounds act by reducing parasitic infections.
Anticaking agents
Anticaking agents are anhydrous substance that can pick up moisture without themselves
becoming wet. They are added to dry mixes to prevent the particles clumping together
and so keep the product free flowing.
Sweeteners
They are common constitution of feed but yet used as additives. Eg. Molasses They may
cause digestive upsets.

