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Preface

There has been rapid global expansion of production and consumption of animal
products which is expected to continue to grow. While traditional livestock systems
contribute to the livelihoods of 70% of the world’s rural poor, increasingly the emerging
large-scale operations with sophisticated technology and international trade cater for the
rapidly growing markets for meat, milk and eggs. Livestock production currently accounts for
one third of the global crop land which is used to produce feed for animals and competes for
land, water, energy and labour, and is being challenged by the vagaries of climate change and
socio-economic pressures. Increasing productivity - making the most efficient use of the
production inputs -throughout the whole livestock sector will be fundamental if the sector is
to meet the growing demand for quality livestock products whilst minimising its impact on the
environmental and the world’s natural resources.

Increasing productivity, especially in the small to medium scale production systems, is
currently constrained by lack of skills, knowledge and appropriate technologies compounded
by insufficient access to markets, goods and services, and weak institutions. The result is that
both production and productivity remain below potential, and losses and wastage can be high.
However, adapted breeds, local feed resources and animal health interventions are available,
along with improved and adapted technologies that include sound animal husbandry, on and
off -farm product preservation and value-adding product processing. Together with
supportive policies and institutions, they have the potential to substantially improve
productivity, income generation and to make a major contribution to poverty reduction.
Poultry is the second most widely eaten type of meat in the world, accounting for about 30%
of total meat production worldwide compared to pork at 38%. Sixteen billion birds are
raised annually for consumption, more than half of these in industrialised, factory-like
production units. Global broiler meat production rose to 84.6 million tonnes in 2013. World
production of duck meat was about 4.2 million tonnes in 2011 with China producing two
thirds of the total, some 1.7 billion birds. China was also by far the largest producer of goose
and guinea fowl meat, with a 94% share of the 2.6 million tonne global market. Poultry are
kept for the production of eggs and meat. Poultry are kept in most areas of the world and
provide an acceptable form of animal protein to most people throughout the world. During the
last decade, many developing countries have adopted intensive poultry production in order to
meet the demand for this form of animal protein. Intensively kept poultry is seen as a way of
rapidly increasing animal protein supplies for rapidly increasing urban populations: poultry
are able to adapt to most areas of the world, are relatively low priced, reproduce rapidly, and
have a high rate of productivity. Poultry in the industrial system are housed in confinement
with the aim of creating optimal conditions of temperature and lighting, and in order to
manipulate day-length to maximise production.

This comprehensive textbook covers all types of farm animals and provides detailed
information on each species.

—Author



Chapter 1 : Chicken Biology

The chicken (Gallus gallus domesticus) is a domesticated fowl. As one of the most common
and widespread domestic animals, and with a population of more than 24 billion in 2003,
there are more chickens in the world than any other bird. Humans keep chickens primarily as
a source of food, consuming both their meat and their eggs.

Conventional wisdom has held that the chicken was domesticated in India, but recent
evidence suggests that domestication of the chicken was already under way in Vietnam over
10,000 years ago. From India the domesticated fowl made its way to the Persianized kingdom
of Lydia in western Asia Minor, domestic fowl were imported to Greece by the fifth century
BC. Fowl had been known in Egypt since the 18th Dynasty, with the “bird that lays every
day” having come to Egypt from the land between Syria and Shinar, Babylonia, according to
the annals of Tutmose III.

Important Terminology
In the UK, Ireland and Canada adult male chickens are primarily known as cocks, whereas in
America and Australia they are better known as roosters. Males under a year old are
cockerels. Castrated roosters are called capons (though both surgical and chemical castration
are now illegal in some parts of the world). Females over a year old are known as hens, and
younger females are pullets. In Australia and New Zealand (also sometimes in Britain), there
is a generic term chook to describe all ages and both sexes. Babies are called chicks, and the
meat is called chicken.

“Chicken” was originally the word only for chicks, and the species as a whole was then
called domestic fowl, or just fowl. This use of “chicken” survives in the phrase “Hen and
Chickens”, sometimes used as a British public house or theatre name, and to name groups of
one large and many small rocks or islands in the sea.

Knowing the General Biology and Habitat



Figure: In some breeds the adult rooster can be distinguished from the hen by his larger
comb.

Chickens are omnivores. In the wild, they often scratch at the soil to search for seeds,
insects and even larger animals such as lizards or young mice. Chickens may live for five to
eleven years, depending on the breed. In commercial intensive farming, a meat chicken
generally lives only six weeks before slaughter. A free range or organic meat chicken will
usually be slaughtered at about 14 weeks. Hens of special laying breeds may produce as many
as 300 eggs a year. After 12 months, the hen’s egg-laying ability starts to decline, and
commercial laying hens are then slaughtered and used in baby foods, pet foods, pies and other
processed foods. The world’s oldest chicken, according to the Guinness Book of World
Records, died of heart failure when she was 16 years old.

Roosters can usually be differentiated from hens by their striking plumage, marked by
long flowing tails and shiny, pointed feathers on their necks and backs (the hackles and
saddle)—these are often coloured differently from the hackles and saddles of females.

However, in some breeds, such as the Sebright, the cock has only slightly pointed neck
feathers, the same colour as the hen’s. The identification must be made by looking at the
comb, or eventually from the development of spurs on the male’s legs (in a few breeds and in
certain hybrids the male and female chicks may be differentiated by colour). Adult chickens
have a fleshy crest on their heads called a comb or cockscomb, and hanging flaps of skin
either side under their beaks called wattles. Both the adult male and female have wattles and
combs, but in most breeds these are more prominent in males.

A muff or beard is a mutation found in several chicken breeds which causes extra
feathering under the chicken’s face, giving the appearance of a beard. Domestic chickens are
not capable of long distance flight, although lighter birds are generally capable of flying for
short distances, such as over fences or into trees (where they would naturally roost).
Chickens will sometimes fly to explore their surroundings, but usually do so only to flee
perceived danger.
Behaviour



Social behaviour: Chickens are gregarious birds and live together in flocks. They have a
communal approach to the incubation of eggs and raising of young. Individual chickens in a
flock will dominate others, establishing a “pecking order”, with dominant individuals having
priority for food access and nesting locations. Removing hens or roosters from a flock causes
a temporary disruption to this social order until a new pecking order is established.

Adding hens, especially younger birds, to an existing flock can lead to fighting and injury.
When a rooster finds food, he may call other chickens to eat first. He does this by clucking in
a high pitch as well as picking up and dropping the food. This behaviour may also be
observed in mother hens to call their chicks and encourage them to eat.

Roosters crowing (a loud and sometimes shrill call) is a territorial signal to other
roosters. However, crowing may also result from sudden disturbances within their
surroundings. Hens cluck loudly after laying an egg, and also to call their chicks. Chickens
also give a low “warning call” when they think they see a predator approaching.

Courtship: To initiate courting, some roosters may dance in a circle around or near a hen
(“a circle dance”), often lowering his wing which is closest to the hen. The dance triggers a
response in the hen[16] and when she responds to his “call”, the rooster may mount the hen
and proceed with the mating.

Nesting and laying behaviour: Hens will often try to lay in nests that already contain
eggs and have been known to move eggs from neighbouring nests into their own. The result of
this behaviour is that a flock will use only a few preferred locations, rather than having a
different nest for every bird. Hens will often express a preference to lay in the same location.

It is not unknown for two (or more) hens to try to share the same nest at the same time. If
the nest is small, or one of the hens is particularly determined, this may result in chickens
trying to lay on top of each other. There is evidence that individual hens prefer to be either
solitary or gregarious nesters. Some farmers use fake eggs made from plastic or stone (or golf
balls) to encourage hens to lay in a particular location.

The Breeding Process
Origins

The domestic chicken is descended primarily from the Red Jungle fowl (Gallus gallus)
and is scientifically classified as the same species. As such it can and does freely interbreed
with populations of red jungle fowl. Recent genetic analysis has revealed that at least the
gene for yellow skin was incorporated into domestic birds through hybridization with the
Grey Jungle fowl (G. sonneratii).

Researchers have found chickens’ bones in unusual amounts and out of natural jungle
range, thus denoting a breeding place. Bones of domestic chickens have been found about
6000-4000 BC in Yangshao and Peiligan, China, while the Holocene climate was not
naturally suitable for the Gallus species. Archaeological data is lacking for Thailand and
southeast Asia. Later traces are found about 3000-2000 BC in Harappa and Mohenjo-Daro,
Pakistan, and-according to linguistic researchers-in Austronesian populations travelling
across southeast Asia and Oceania.

A northern road spread chicken to the Tarim basin of central Asia, modern day Iran. The



chicken reached Europe (Romania, Turkey, Greece, Urkraine) about 3000 BC, and the Indus
Valley about 2500 BC. Introduction into Western Europe came far later, about the 1st
millennium BC. Phoenicians spread chickens along the Mediterranean coasts, to Iberia.

Breeding increased under the Roman Empire, and was reduced in the Middle Ages.
Middle East traces of chicken go back to a little earlier than 2000 BC, in Syria; chicken went
southward only in the 1st millennium BC. The chicken reached Egypt for purposes of cock
fighting about 1400 BC, and became widely bred only in Ptolemaic Egypt (about 300 BC).
Little is known about the chicken’s introduction into Africa.

Three possible ways of introduction in about the early first millennium AD could have
been through the Egyptian Nile Valley, the East Africa Roman-Greek or Indian trade, or from
Carthage and the Berbers, across the Sahara.

The earliest known remains are from Mali, Nubia, East Coast, and South Africa and date
back to the middle of the first millennium AD. Domestic chicken in the Americas before
Western conquest is still an ongoing discussion, but blue-egged chicken, found only in the
Americas and Asia, suggest an Asian origin for early American chickens.

A lack of data from Thailand, Russia, the Indian subcontinent, Southeast Asia and Sub-
Saharan Africa makes it difficult to lay out a clear map of the spread of chickens in these
areas; better description and genetic analysis of local breeds threatened by extinction may
also help with research into this area.
Current

Under natural conditions, most birds lay only until a clutch is complete, and they will
then incubate all the eggs. Many domestic hens will also do this—and are then said to “go
broody”. The broody hen will stop laying and instead will focus on the incubation of the eggs
(a full clutch is usually about 12 eggs). She will “sit” or “set” on the nest, protesting or
pecking in defence if disturbed or removed, and she will rarely leave the nest to eat, drink, or
dust-bathe.

While brooding, the hen maintains the nest at a constant temperature and humidity, as
well as turning the eggs regularly during the first part of the incubation. To stimulate
broodiness, an owner may place many artificial eggs in the nest, or to stop it they may place
the hen in an elevated cage with an open wire floor.

At the end of the incubation period (about 21 days), the eggs, if fertile, will hatch.
Development of the egg starts only when incubation begins, so they all hatch within a day or
two of each other, despite perhaps being laid over a period of two weeks or so. Before
hatching, the hen can hear the chicks peeping inside the eggs, and will gently cluck to
stimulate them to break out of their shells.

The chick begins by “pipping”; pecking a breathing hole with its egg tooth towards the
blunt end of the egg, usually on the upper side. It will then rest for some hours, absorbing the
remaining egg yolk and withdrawing the blood supply from the membrane beneath the shell
(used earlier for breathing through the shell). It then enlarges the hole, gradually turning round
as it goes, and eventually severing the blunt end of the shell completely to make a lid. It
crawls out of the remaining shell, and its wet down dries out in the warmth of the nest.

The hen will usually stay on the nest for about two days after the first egg hatches, and
during this time the newly-hatched chicks live off the egg yolk they absorb just before



hatching. Any eggs not fertilized by a rooster will not hatch, and the hen eventually loses
interest in these and leaves the nest. After hatching, the hen fiercely guards the chicks, and
will brood them when necessary to keep them warm, at first often returning to the nest at
night. She leads them to food and water; she will call them to edible items, but seldom feeds
them directly. She continues to care for them until they are several weeks old, when she will
gradually lose interest and eventually start to lay again. Modern egg-laying breeds rarely go
broody, and those that do often stop part-way through the incubation. However, some “utility”
(general purpose) breeds, such as the Cochin, Cornish and Silkie, do regularly go broody, and
they make excellent mothers, not only for chicken eggs but also for those of other species—
even those with much smaller or larger eggs and different incubation periods, such as quail,
pheasants, turkeys or geese. Chicken eggs can also be hatched under a broody duck, with
varied success.

Chicken Poultry Farming
More than 50 billion chickens are reared annually as a source of food, for both their meat and
their eggs. Chickens farmed for meat are called broiler chickens, whilst those farmed for eggs
are called egg-laying hens. In total, the UK alone consumes over 29 million eggs per day.
Some hens can produce over 300 eggs a year. Chickens will naturally live for 6 or more
years, but broiler chickens typically take less than six weeks to reach slaughter size. For
laying hens, they are slaughtered after about 12 months, when the hens’ productivity starts to
decline.

Figure: A former battery hen, five days after her release. Note the pale comb and missing
feathers.

The vast majority of poultry are raised using intensive farming techniques. According to
the Worldwatch Institute, 74 percent of the world’s poultry meat, and 68 percent of eggs are
produced this way. One alternative to intensive poultry farming is free range farming.

Friction between these two main methods has led to long term issues of ethical
consumerism. Opponents of intensive farming argue that it harms the environment, creates
human health risks and is inhumane. Advocates of intensive farming say that their highly



efficient systems save land and food resources due to increased productivity, stating that the
animals are looked after in state-of-the-art environmentally controlled facilities.
Artificial Incubation

Chicken egg incubation can successfully occur artificially as well. Nearly, all fertilized
chicken eggs will hatch after 21 days of good conditions-99.5°F (37.5°C) and around 55%
relative humidity (increase to 70% in the last three days of incubation to help soften egg
shell). Eggs must be turned regularly (usually three to eight times each week) during the first
part of the incubation.

If the eggs aren’t turned, the embryo inside will stick to the shell and may hatch with
physical defects. Some incubators turn the eggs automatically. This turning mimics the natural
process. An incubating hen will stand up several times a day and shift the eggs around with
her beak. However, if the egg is turned during the last week of incubation the chick may have
difficulty settling in the correct hatching position.

Many commercial incubators are industrial-sized with shelves holding tens of thousands
of eggs at a time, with rotation of the eggs a fully automated process. Home incubators are
boxes holding from half a dozen to 75 eggs; they are usually electrically powered, but in the
past some were heated with an oil or paraffin lamp.
Chickens as Food

The meat of the chicken, also called “chicken”, is a type of poultry meat. Because of its
relatively low cost, chicken is one of the most used meats in the world. Nearly, all parts of
the bird can be used for food, and the meat can be cooked in many different ways. Popular
chicken dishes include roasted chicken, fried chicken, chicken soup, Buffalo wings, tandoori
chicken, butter chicken, and chicken rice. Chicken is also a staple of fast food restaurants.

Treating Chickens as Pets
Chickens are sometimes kept as pets and can be tamed by hand feeding, but roosters can
sometimes become aggressive and noisy. Some have advised against keeping them around
very young children. Certain breeds, however, such as silkies and many bantam varieties are
generally docile and are often recommended as good pets around children. Some people find
chickens’ behaviour entertaining and educational.

While some cities in the United States allow chickens as pets, the practice is not
approved in all localities. Some communities ban only roosters, allowing the quieter hens.



Figure: Pet chickens.

The so called “urban hen movement” harks back to the days when chicken keeping was
much more common, and involves the keeping of small groups of hens in areas where they
may not be expected, such as closely populated cities and suburban areas. City ordinances,
zoning regulations or health boards may determine whether chickens may be kept. A general
requirement is that the birds be confined to the owner’s property, not allowed to roam freely.
There may be strictures on the size of the property or how far from human dwellings a coop
may be located, etc.

Figure: Chicks, dyed unnatural colours, sold as pets at a market in Oaxaca, Mexico.

In Asia, chickens with striking plumage have long been kept for ornamental purposes,
including feather-footed varieties such as the Cochin from Vietnam, the Silkie from China,
and the extremely long-tailed Phoenix from Japan. Asian ornamental varieties were imported
into the United States and Great Britain in the late 1800s. Distinctive American varieties of
chickens have been developed from these Asian breeds. Poultry fanciers began keeping these
ornamental birds for exhibition, a practice that continues today. Individuals in rural
communities commonly keep chickens for both ornamental and practical value.

Kind of Chicken Diseases and Ailments
Chickens are susceptible to several parasites, including lice, mites, ticks, fleas, and intestinal
worms, as well as other diseases. (Despite the name, they are not affected by Chickenpox; the
illness is generally restricted to humans.)

Some of the common diseases that affect chickens are shown below:
Name Common Name Caused by

Aspergillosis fungi

Avian influenza bird flu virus

Histomoniasis Blackhead disease protozoal parasite

Botulism toxin

Cage Layer Fatigue mineral deficiencies, lack

Campylobacteriosis tissue injury in the gut

Coccidiosis parasites



Colds virus
Crop Bound improper feeding

Dermanyssus gallinae Red mite parasite

Egg bound oversized egg

Erysipelas bacteria

Fatty Liver

Hemorrhagic Syndrome high-energy food

Fowl Cholera bacteria

Fowl pox virus

Fowl Typhoid bacteria

Gallid herpesvirus 1

or Infectious

Laryngotracheitis virus

Gapeworm Syngamus

trachea worms

Infectious Bronchitis virus

Infectious Bursal Disease Gumboro virus

Infectious Coryza bacteria

Lymphoid leukosis Avian leukosis virus

Marek’s disease virus

Moniliasis Yeast Infection

or Thrush fungi

Mycoplasmas bacteria-like organisms

Newcastle disease virus

Necrotic Enteritis bacteria

Omphalitis Mushy chick

disease umbilical cord stump

Peritonitis Infection in abdomen from egg yolk

Prolapse

Psittacosis bacteria

Pullorum Salmonella bacteria

Scaly leg parasites

Squamous cell carcinoma cancer

Tibial dyschondroplasia speed growing

Toxoplasmosis protozoal parasite

Ulcerative Enteritis bacteria

Knowing Chickens in Religion and Mythology
In Indonesia, the chicken has great significance during the Hindu cremation ceremony. A
chicken is considered a channel for evil spirits which may be present during the ceremony. A
chicken is tethered by the leg and kept present at the ceremony for its duration to ensure that
any evil spirits present during the ceremony go into the chicken and not the family members



present. The chicken is then taken home and returns to its normal life.

In ancient Greece, the chicken was not normally used for sacrifices, perhaps because it
was still considered an exotic animal. Because of its valour, the cock is found as an attribute
of Ares, Heracles, and Athena. The alleged last words of Socrates as he died from hemlock
poisoning, as recounted by Plato, were “Crito, I owe a cock to Asclepius; will you remember
to pay the debt?”, signifying that death was a cure for the illness of life.

The Greeks believed that even lions were afraid of cocks. Several of Aesop’s Fables
reference this belief.

In the New Testament, Jesus prophesied the betrayal by Peter: “Jesus answered, ‘I tell
you, Peter, before the rooster crows today, you will deny three times that you know me (Luke
22:34).” Thus, it happened (Luke 22:61), and Peter cried bitterly. This made the cock a
symbol for both vigilance and betrayal.

Earlier, Jesus compares himself to a mother hen when talking about Jerusalem: “O
Jerusalem, Jerusalem, you who kill the prophets and stone those sent to you, how often I have
longed to gather your children together, as a hen gathers her chicks under her wings, but you
were not willing.” In many Central European folk tales, the devil is believed to flee at the
first crowing of a cock.

In traditional Jewish practice, a kosher animal is swung around the head and then
slaughtered on the afternoon before Yom Kippur, the Day of Atonement, in a ritual called
kapparos. A chicken or fish is typically used because it is commonly available (and small
enough to hold). The sacrifice of the animal is to receive atonement, for the animal
symbolically takes on all the person’s sins in kapparos. The meat is then donated to the poor.
A woman brings a hen for the ceremony, while a man brings a rooster. Although not actually a
sacrifice in the biblical sense, the death of the animal reminds the penitent sinner that his or
her life is in God’s hands.

The Talmud speaks of learning “courtesy toward one’s mate” from the rooster. This might
refer to the fact that when a rooster finds something good to eat, he calls his hens to eat first.

The chicken is one of the Zodiac symbols of the Chinese calendar. Also in Chinese
religion, a cooked chicken as a religious offering is usually limited to ancestor veneration and
worship of village deities. Vegetarian deities such as the Buddha are not one of the recipients
of such offerings. Under some observations, an offering of chicken is presented with
“serious” prayer (while roasted pork is offered during a joyous celebration). In Confucian
Chinese Weddings, a chicken can be used as a substitute for one who is seriously ill or not
available (e.g., sudden death) to attend the ceremony. A red silk scarf is placed on the
chicken’s head and a close relative of the absent bride/groom holds the chicken so the
ceremony may proceed. However, this practice is rare today. A cockatrice was supposed to
have been born from an egg laid by a rooster.
Chickens in History

The first pictures of chickens in Europe are found on Corinthian pottery of the 7th century
BC. The poet Cratinus (mid-5th century BC, according to the later Greek author Athenaeus)
calls the chicken “the Persian alarm”. In Aristophane ss comedy The Birds (414 BC) a
chicken is called “the Median bird”, which points to an introduction from the East. Pictures of
chickens are found on Greek red figure and black-figure pottery.



In ancient Greece, chickens were still rare and were a rather prestigious food for
symposia. Delos seems to have been a centre of chicken breeding. An early domestication of
chickens in Southeast Asia is probable, since the word for domestic chicken (manuk) is part
of the reconstructed Proto-Austronesian language. Chickens, together with dogs and pigs,
were the domestic animals of the Lapita culture, the first Neolithic culture of Oceania.

Chickens were spread by Polynesian seafarers and reached Easter Island in the 12th
century AD, where they were the only domestic animal, with the possible exception of the
Polynesian Rat (Rattus exulans). They were housed in extremely solid chicken coops built
from stone.

The Romans used chickens for oracles, both when flying (“ex avibus”, Augury) and when
feeding (“auspicium ex tripudiis”, Alectryomancy). The hen (“gallina”) gave a favourable
omen (“auspicium ratum”), when appearing from the left (Cic.,de Div. ii.26), like the crow
and the owl.

For the oracle “ex tripudiis” according to Cicero (Cic. de Div. ii.34), any bird could be
used, but normally only chickens (“pulli”) were consulted. The chickens were cared for by
the pullarius, who opened their cage and fed them pulses or a special kind of soft cake when
an augury was needed. If the chickens stayed in their cage, made noises (“occinerent”), beat
their wings or flew away, the omen was bad; if they ate greedily, the omen was good.

In 249 BC, the Roman general Publius Claudius Pulcher had his chickens thrown
overboard when they refused to feed before the battle of Drepana, saying “If they won’t eat,
perhaps they will drink.” He promptly lost the battle against the Carthaginians and 93 Roman
ships were sunk. Back in Rome, he was tried for impiety and heavily fined.

In 161 BC, a law was passed in Rome that forbade the consumption of fattened chickens.
It was renewed a number of times, but does not seem to have been successful. Fattening
chickens with bread soaked in milk was thought to give especially delicious results. The
Roman gourmet Apicius offers 17 recipes for chicken, mainly boiled chicken with a sauce.
All parts of the animal are used: the recipes include the stomach, liver, testicles and even the
pygostyle (the fatty “tail” of the chicken where the tail feathers attach).

The Roman author Columella gives advice on chicken breeding in his eighth book of his
treatise on agriculture. He identifies Tanagrian, Rhodic, Chalkidic and Median (commonly
misidentified as Melian) breeds, which have an impressive appearance, a quarrelsome nature
and were used for cockfighting by the Greeks. For farming, native (Roman) chickens are to be
preferred, or a cross between native hens and Greek cocks. Dwarf chickens are nice to watch
because of their size but have no other advantages.

Per Columella, the ideal flock consists of 200 birds, which can be supervised by one
person if someone is watching for stray animals. White chickens should be avoided as they
are not very fertile and are easily caught by eagles or goshawks. One cock should be kept for
five hens. In the case of Rhodian and Median cocks that are very heavy and therefore not
much inclined to sex, only three hens are kept per cock. The hens of heavy fowls are not much
inclined to brood; therefore their eggs are best hatched by normal hens. A hen can hatch no
more than 15-23 eggs, depending on the time of year, and supervise no more than 30
hatchlings. Eggs that are long and pointed give more male, rounded eggs mainly female
hatchlings.



Per Columella, chicken coops should face southeast and lie adjacent to the kitchen, as
smoke is beneficial for the animals. Coops should consist of three rooms and possess a
hearth. Dry dust or ash should be provided for dust-baths.

According to Columella, chicken should be fed on barley groats, small chick-peas, millet
and wheat bran, if they are cheap. Wheat itself should be avoided as it is harmful to the birds.
Boiled ryegrass (Lollium sp.) and the leaves and seeds of alfalfa (Medicago sativa L.) can be
used as well. Grape marc can be used, but only when the hens stop laying eggs, that is, about
the middle of November; otherwise eggs are small and few. When feeding grape marc, it
should be supplemented with some bran. Hens start to lay eggs after the winter solstice, in
warm places around the first of January, in colder areas in the middle of February. Parboiled
barley increases their fertility; this should be mixed with alfalfa leaves and seeds, or vetches
or millet if alfalfa is not at hand. Free-ranging chickens should receive two cups of barley
daily.

Columella advises farmers to slaughter hens that are older than three years, because they
no longer produce sufficient eggs.

Capons were produced by burning out their spurs with a hot iron. The wound was treated
with potter’s chalk.
Chickens in South America

An unusual variety of chicken that has its origins in South America is the araucana, bred
in southern Chile by Mapuche people. Araucanas, some of which are tailless and some of
which have tufts of feathers around their ears, lay blue-green eggs. It has long been suggested
that they predate the arrival of European chickens brought by the Spanish and are evidence of
pre-Columbian trans-Pacific contacts between Asian or Pacific Oceanic peoples, particularly
the Polynesians and South America. In 2007, an international team of researchers reported the
results of analysis of chicken bones found on the Arauco Peninsula in south central Chile.
Radiocarbon dating suggested that the chickens were Pre-Columbian, and DNA analysis
showed that they were related to prehistoric populations of chickens in Polynesia. These
results appeared to confirm that the chickens came from Polynesia and that there were
transpacific contacts between Polynesia and South America before Columbus’s arrival in the
Americas.

However, a later report looking at the same specimens concluded:
A published, apparently pre-Columbian, Chilean specimen and six pre-European

Polynesian specimens also cluster with the same European/ Indian subcontinental/Southeast
Asian sequences, providing no support for a Polynesian introduction of chickens to South
America. In contrast, sequences from two archaeological sites on Easter Island group with an
uncommon haplogroup from Indonesia, Japan, and China and may represent a genetic
signature of an early Polynesian dispersal. Modelling of the potential marine carbon
contribution to the Chilean archaeological specimen casts further doubt on claims for pre-
Columbian chickens, and definitive proof will require further analyses of ancient DNA
sequences and radiocarbon and stable isotope data from archaeological excavations within
both Chile and Polynesia.

Important Breeding Principles



The modem fowl is much superior with regard to its productive capacity, in terms of
number and size of eggs and quality and quantity of meat, as compared to its ancestors. This
has been made possible through the environment and the improved breeding methods. Poultry
breeding is, thus, a scientific practice which aims at genetic improvement of the birds through
successive generations by virtue of planned reproduction. A successful breeder should have
adequate knowledge of the various qualities and capabilities of different breeds of poultry in
order to select the right type of birds and to combine all the desirable qualities to a fairly high
degree. Highly scientific breeding of poultry may not be possible in our villages. But an
average farmer may follow the fundamental principles of scientific breeding that are
practicable in the villages where they are properly instructed and guided. An effort is made
here to discuss the various aspects of poultry breeding relevant to the village conditions, in a
simple and systematic way.

The fundamental principles of scientific breeding are as follows:
1.   Breeding should be purposive and the breeder should know the purpose of the

breeding and the standard to which the birds are to be bred. It may be for size, weight,
egg production, meat quality or combination of these factors. For example, poorly bred
or desi hens are often voracious feeders, but because they are not bred for egg
production, they do not lay correspondingly large number of eggs. The efficiency of
conversion of feed into the eggs is an inherited trait and can only be reproduced in the
succeeding generations by careful selection and breeding.

2.   Breeding should be done from parents which conform as closely as possible to the
required standard.

3.   In selection and mating, all the birds which fail to possess the desired standards
should be discarded.

4.   The parents selected for breeding should also be pure breeds.
5.   For a successful breeding, selection must be practiced continuously and carefully,

from the hatching to maturity.
6.   Environment plays an important part in breeding. So, a favourable condition should be

created in respect of housing, feeding, sanitation and general care.
7.   Pedigree breeding is an important practice wherein efficiency of matings can be

measured and the selection and mating operations modified to ensure improvement But
this is possible only in well-established farms, requiring lot of technical expertise, and
accurate mating and breeding rewards.

Types of Mating
Mating is an act of joining cock with hen so that the hens may produce fertile eggs for

hatching and multiplication. The number of female birds allowed to be served by a male bird
depends upon the factors like breed, body weight, virility, season, age and physical condition
of the male. For example, more females may be allowed for each male in the Leghorns (light
breeds) than in the heavier breeds such as the Rhode Island Reds. Similarly, a young cockerel
(young male) can be given more pullets than an old cock. More females can be allowed in the
mating pen during spring than during winter (where the winters are very cold). In summer,
mating should be suspended as fertility will be very poor and the birds get exhausted. Matings



are of several kinds viz. (1) pen mating, (2) flock mating, (3) stud mating, (4) alternating
males, (5) artificial insemination. Artificial insemination may not be a feasible proposal for
the village level poultry, as the villagers may not have the necessary infrastructure or
expertise in this field.
Pen Mating

In this type of mating, ten hens are kept in a breeding pen and one cock is permitted to
mate and live with them freely. Eggs collected, a week after letting in the cock, will normally
be fertile.
Flock Mating

Here a large flock of hens is kept with a number of cocks in the proportion of one cock
for every ten hens. But under confined conditions, the males develop a tendency to fight each
other and generally one male becomes the aggressor preventing the others from mating.

This may affect the fertility seriously. The eggs also cannot be traced to the cock
concerned and so pedigree breeding is not possible. On the other hand, on a free range, there
will not be much scope for fighting and the birds are free to run about. Flock mating is
preferred where ordinary farm conditions are prevalent and no pedigree breeding is
undertaken. It also permits housing for a large number of fowls as one unit and thereby
reduces the overhead costs.
Stud Mating

Stud mating consists of keeping the cocks and hen in separate pens or confining the males
in separate coops in the pen of the females. The hens are let into the male’s pen one by one at
intervals, and after mating they are removed to their own pen.
Alternate Males

In this method two males are used for mating, but only one is allowed to serve the hens at
a time for one full day, while the other is confined to the coop. The following day the male
that had been employed is removed to the coop, and the second one is let in with the flock. In
this method, too, the paternity of the off-spring cannot be determined.

How to Minimise the Losses in Poultry Breeding and Production:
How does Breeding Companies Contribute to Poultry

Extensive poultry keeping, still widely practiced in many countries, often involves high
mortality due to diseases, predators, lack of adequate food and water, extreme temperatures
and other stress factors. Since the end of World War II, animal agriculture in Europe and other
parts of the world has expanded significantly in terms of volume and efficiency. During the
past 50 years, priorities of the industry and consumers gradually changed from satisfying
basic demand for volume to focus on product quality and food safety in a saturated market.
Globalization of food production from farm animals and increasing attention of societies to
modern food production in terms of animal welfare, environmental protection and other
sustainability criteria are calling for more transparency of breeding and production processes
“from farm to fork”.

The European Commission has initiated a project “Code of Good Practice for European
Farm Animal Breeding and Reproduction”, in which specialists representing the major farm



animal species will develop guidelines for breeding companies to be followed in practice,
with the option of certification by independent organisations on a voluntary basis. This Code
can also be used in monitoring to what extent breeding companies contribute to the demand of
society to minimize unnecessary suffering of animals in intensive production systems.

The term “losses” may be used in different contexts: financial losses due to market prices
below production cost, lost productivity (relative to genetic potential) due to suboptimal
management, losses due to inadequate product quality (e.g. shell defects; condemnation of
carcasses) or death losses during the production period. We will address losses in the broad
sense, but focus on mortality, where in some cases numerical data over a long time period are
available.
Breeding Goals and Expectations of Society

Breeding goals are defined in general terms for a long time horizon and gradually
adapted to take current market demands into account. The general breeding goal for all farm
animal species is a balanced performance profile, suitable for efficient production of meat,
milk or eggs under the prevailing or expected future conditions. More specifically, egg-type
strains are mainly selected for high egg output, efficient feed conversion, egg quality as
defined by the egg processing industry, retailers and consumers, and adaptability to specified
environments, including liveability. Meat-type strains (broilers and turkeys) are selected
mainly for rapid weight gain, efficient feed conversion, and high yield of valuable carcass
parts as demanded by processing industry and consumers and adaptability to conditions of the
industry. In addition, meat strains are being selected for reproductive performance to keep a
balance between parent performance and efficient meat production of the commercial cross.

While these breeding goals have served as a useful basis for systematic genetic
improvement in the past, animal welfare organisations criticize the practice of intensive
selection for “economic” traits which are claimed to be antagonistic to the wellbeing of
animals. Instead of selecting for more eggs or more meat in a shorter productive life, animal
welfare organisations demand a change to extensive systems, in which the animals can
express their “natural” behaviour. Most people will agree with breeders and producers that
mortality and losses due to diseases, stress, inadequate nutrition and/or unsuitable technical
environment should be minimized.

The Question is: to what extent are breeding companies contributing to this goal, and are
the methods employed acceptable in terms of bird welfare?

European poultry breeders are actively involved in a project “Code of Good Practice for
European Farm Animal Breeding”, in which guidelines will be developed for different farm
animals (cattle, pigs, poultry and aquaculture). We are confident that this project will
contribute to more transparency of current breeding goals and breeding practices to a wider
group of stakeholders.
Selection for General Liveability

Examples of successful selection for general disease and stress resistance are difficult to
find in the literature. This is because the industry approach is multiple trait selection between
and within lines, often without appropriate controls and not designed for publication.
However, strain differences consistently observed in the field suggest that some breeders
have been more successful than others to develop general liveability. Single trait selection
experiments are of little interest for the poultry industry as long as they are based on



experimental populations which are not available or not competitive on the market.
Dickerson (1955) presented data from a commercial breeding programme in California,

where the concept of exposing the pedigree generation of commercial White Leghorn lines to
“field conditions” in several farms and selecting among survivors produced apparently no
progress in survivor egg production, while mortality actually increased, from about 20% in
the early 1930’s to about 50% twenty years later. The main causes of mortality at that time
were respiratory infections (CRD), Marek’s disease (MD) and lymphoid leucosis. Since then,
it has become common practice to protect flocks by better hygiene (all-in, all-out
management) and vaccination against Marek’s disease and respiratory diseases.

As long as one primary breeder can claim superior liveability in the commercial cross,
all other breeders will be under competitive pressure to improve general liveability. This
explains why experienced practical geneticists in the industry tend to pay more attention to
general liveability than less experienced colleagues who have learned from theory that traits
with low heritability and little economic value deserve little weight in the selection index.
Selection for Specific Disease Resistance: Marek’s Disease as an Example

During the 1960’s, primary breeders of egg-type and meat-type chickens tested
extensively for differences between and within lines for Marek’s resistance. Results of a 5-
year selection programme, based on “natural exposure” to virus shedders in isolated farms,
was reported by Flock et al. (1975) and reviewed by Beaumont et al. (2003) in view of new
insights since the time when the experiments were carried out. Mortality during rearing under
conditions of MD exposure was reduced by about 20% (35 vs. 55%) in reciprocal crosses.

Interestingly, the line segregating for B19 and B21 did not respond to reciprocal
recurrent selection, although the superior resistance of B21 known from many publications
was later confirmed in this pure line. Another lesson learned from this experiment is that
specific disease resistance may have a short life in the commercial world: as soon as MD
vaccines became available, the relatively resistant lines were too far behind in egg
production (about 2 kg egg mass per hen housed) to have any value for the egg industry.

For some time, it was thought that brown-egg strains were less susceptible to Marek’s
disease than White Leghorns so that selection concentrated on Leghorns. However, as
reported by Flock et al. (1992), brown-egg type cockerels may exhibit very high mortality if
challenged with a virulent field strain. The search for better protection against MD continues.
To enhance genetic resistance against Marek’s disease, integrative genomic approaches are
being studied (Cheng et al, 2004), which it is hoped will help primary breeders to identify
resistance genes in their elite lines without exposing large numbers of birds to the disease.

Another area of ongoing research is to develop better protection against E. coli by
genetic resistance and/or farm specific vaccines. E. coli infections have been known as a
potential problem in meattype flocks of broilers and turkeys for some time and are now
receiving more attention in connection with the change from cage to floor management of
laying hens.
Eradication of Diseases: Top-down Principle

The hierarchical structure of the modern poultry industry has a few dedicated primary
breeders supplying parent stock to franchise hatcheries or integrated customers around the
world. This structure has permitted the control of vertically transmissible diseases which
caused high mortality and depressed productivity of infected birds in former years.



A well known example is lymphoid leucosis, where virus subgroup LL-A was as a major
problem in some White Leghorn strains until its eradication from all pedigree stock during the
1980ies and 1990ies.

Fast feathering daughters of slow feathering dams are apparently immune tolerant to the
LL virus in White Leghorn lines, which meant that the virus had to be eliminated before
feather-sexing varieties could be introduced successfully. These varieties are not resistant to
LL and can theoretically be reinfected horizontally, e.g., by LL-positive chicks hatching in the
same hatchery. Knowing this, primary breeders have eradicated the virus from all lines, and
their customers should not allow hatching eggs of unknown source and LL-status in their
hatchery. More recently, a new leucosis virus subgroup, LL-J, appeared in some broiler lines
and caused substantial mortality in parent stock and condemnations in broilers before it could
be eradicated.

Two other contributions of breeding companies: The eradication of mycoplasmas from
chicken and turkey lines contributed significantly to the reduction of respiratory diseases in
commercial layers and meat-type poultry, which enhances poultry health and wellbeing
significantly. Bio-security and decontamination of feed to minimize the risk of Salmonella
infection of breeding stock is primarily seen as a contribution to food safety, but also has
correlated positive effects on the health and wellbeing of poultry. Breeding companies are
fully aware of the potential danger of multiplying problems by vertical transmission of
disease agents and invest heavily in bio-security to protect their own stock as well as the
interests of their customers. Further improvements are possible at the level of commercial egg
production, where all-in, all-out management has become industry standard in large units,
while many smaller family farms accept a lower health status to assure continuous egg
production.

Considering poultry health, efficiency of production and food safety in the global context,
it is obvious that breeding companies, as key players in the industry, must cooperate closely
with their customers and local veterinary authorities to minimize economic losses, which will
automatically contribute to animal welfare in a very practical sense.

Regional bio-security needs to take small flocks of indigenous poultry into account,
which are seen as a major risk factor for avian influenza breaks and other infectious diseases.
Adaptation of Laying Hens to Cage and Floor Management

Laying hens differ in their adaptability to different husbandry systems. About 50 years
ago, when the egg industry discovered the advantages of cage management in large units,
breeders who tested different strain crosses in cages found that some combinations adapted
well, while others were too flighty or otherwise not suited for this system and were
subsequently eliminated.

Testing at the pedigree level then changed from trap-nesting in traditional floor pens to
single bird and multiple bird cages, but grand parents and parents are kept predominantly in
floor systems to this day. Following the introduction of MD vaccination, average mortality of
commercial layers kept in conventional cages continued to decline to about 5% per year, as
documented in a long-term analysis of German random sample tests (Flock and Heil, 2002),
but is increasing again with the re-introduction of floor management.

Mortality to 66 weeks of age in the 35th North Carolina Layer Performance and
Management Test (2003-04) varied between 2.3 and 16.0% in conventional cages with 413



cm² per hen.
Since the EU decided that conventional cages must be phased out by 2012, primary

breeders have been paying increased attention to traits with special importance for floor
management, i.e. cannibalism, feather pecking and susceptibility to E. coli. Iable 1, recent
data from two official German random sample testing stations are summarized to illustrate
differences in mortality and other characteristics expected when cages are replaced by floor
management, with or without beak trimming.

Broiler breeders are working to reduce further, overall broiler mortality, leg disorders
and susceptibility to heart/lung insufficiency. At the pedigree level, broiler lines are usually
“broilerized”, i.e., fed ad libitum with concentrated broiler feed, so that weaknesses can be
detected and incorporated within family selection. McKay et al. (2002) reported the results
of a large survey of leg health in broilers in the UK by The British Poultry Council (Pfeiffer
and Dall’ Aqua, 2002), in which the gait score of 37,224 broilers was assessed by trained
veterinarians and stockmen. Over a period of 6 years (1994 to 2000), the prevalence of leg
defects (gait scores over 2) averaged less than 3%, decreased with time and reached 1.87%
in the last observation period. More surveys of this kind would be desirable to monitor trends
in welfare related traits of all farm animals under commercial conditions. To utilise the
growth potential of fast growing broiler strains to produce higher body weights, management
and nutrition must be adapted to minimize losses. Ad libitum feeding of high density rations
would not be economical and lead to justified criticism on welfare grounds. Management
recommendations broiler growers obtained from their feed and chick supplier help in
minimizing losses to slaughter age.

For example, fine-tuning chick starter rations and correct temperature help to optimize
early growth rate and reduce mortality due to heart/ circulatory failure; appropriate lighting
programmes and distance between feeders and drinkers help to minimize leg problems by
inducing the chick’s activity and mobility.

No practical alternative to controlled feeding of broiler breeders is available at the
present time, and it must be understood that ad libitum feeding of these lines would
compromise their wellbeing even more. Management recommendations and practices are
designed to ensure that maintenance requirements are always met and growth continues at a
reduced yet controlled rate. Slower growing meat lines are being offered by breeders to the
market and are being used for certified (e.g., “Label Rouge”) broiler production in some
countries, but their market potential is limited by cost and other constraints. In particular, their
less efficient feed conversion is not compatible with two other sustainability objectives: to
minimize waste of resources (feed, water, energy, land) and to reduce pollution of the
environment with N and P emissions. As can be learned from French producers of “label”
broilers, the higher production cost can only be recovered with a system of contracts and
strictly limited volume.
Adaptation of Turkeys to Commercial Environments

Breeding goals and selection procedures for turkeys are similar to those for meat-type
chickens: male lines are selected mainly for efficient weight gain and high carcass yield and
walking ability, while female lines are also selected for reproductive efficiency when fed ad
libitum on appropriate feed programmes.

At the parent level, artificial insemination is commonly used to achieve acceptable



fertility rates. Animal welfare groups argue that this is a consequence of recent breeding for
extreme breast meat yield in male lines, which are no longer able to mate naturally. Actually,
artificial insemination in the 1960s pre-dates both the development of the commercial turkey
industry and commercial turkey breeding in many European countries. The alternative
practical viewpoint is that AI, providing it is undertaken by suitably trained and supervised
persons handling the birds, enhances welfare in all turkey lines by eliminating injuries to the
females during mating. These occur because males are both aggressive during mating and
heavier, the latter being due to either within-line sexual dimorphism in pure line matings or
significant line differences in body weights in commercial crossbred matings.

Reliable field data on trends in live turkey production in Europe are difficult to find.
Surveys of the kind reported by the British Poultry Council for broilers would be welcome to
provide objective data on which an informed discussion can take place. Data recently
published by Ferket (2002) indicate that growth rate of Large White toms to 18 weeks of age
increased almost linearly between 1966 and 2002 by 194g per year, while Large White hens
gained 77g more each year to 14 weeks of age. To reach typical market weights of 15.9 kg
(35 lbs.) for toms and 7.3kg (16 lbs.) for hens, it took 220 and 147 days in 1966 vs. 136 and
99 days in 2002. Feed consumption per kg live weight did not change significantly during the
last 30 years, if calculated on an age constant basis. Unfortunately, these long term statistics
do not contain figures on liveability.

Consumer attention is expected to focus not only on high quality meat at competitive
prices, but also on production under bird-friendly conditions. Beak trimming of day-old
poults and control of light intensity are effective preventive measures, but subject to criticism
under welfare considerations. Selection against aggressive pecking and for walking ability at
the pedigree level assures that individuals with obvious defects or high frequency of defects
in the family are excluded from reproduction.

Adaptation to variable market requirements is partly achieved by growing females and
males of different strain crosses to different ages and corresponding live weights. The
economic importance of liveability increases with the age of commercial turkeys. Breeders
focus on reduction of losses in males due to aggression, which tends to increase as they
approach sexual maturity.



Chapter 2 : Important Techniques in Poultry
Production

Poultry is the category of domesticated birds that people keep for the purpose of collecting
their eggs, or killing for their meat and/or feathers. These most typically are members of the
superorder Galloanserae (fowl), especially the order Galliformes (which includes chickens,
quails and turkeys) and the family Anatidae (in order Anseriformes), commonly known as
“waterfowl” (e.g., domestic ducks and domestic geese). Poultry also include other birds
which are killed for their meat, such as pigeons or doves or birds considered to be game, like
pheasants. Poultry comes from the Latin word, poule, which means to hang. The term also
refers to the flesh of such birds.

How to Manage Cuts of Poultry
The meatiest parts of a bird are the flight muscles on its chest, called breast meat, and the
walking muscles on the first and second segments of its legs, called the thigh and drumstick,
respectively.

Figure: In the poultry pavilion of the Rungis International Market, France.

White meat has less oxygen-carrying myoglobin than the dark meat, and is thus lighter in
colour. Dark meat comes from muscles more heavily exercised, which therefore have more
fat stored in them. This accounts for dark meat’s reputation as being both unhealthier and
more flavourful than white meat. Birds that fly rarely (domestic turkey) or sporadically
(chicken) have white meat breasts, and birds that fly frequently or long distances (ducks,
geese and doves) have dark meat breasts. Quail breast meat is intermediate in colour.

Globally, production of poultry meat approached 70 million metric tons (MT) in 2000,
with an average annual growth rate of 5.3% during the last four decades. Currently, the US,
China, European Union (EU), and Brazil are the primary poultryproducers, with a combined
output of 65% of total poultry meat production in 2000. Poultry meat production increased at
an average rate of 10.2% in Brazil, 7.7% in China, 4.3% in US, and 4.0% in the European
Union since 1960s. Poultry meatproduction in China exceeded to that of EU for the first time
in early 1990s. Expansion in world poultry meat supply has not been exclusively from
industrialized countries. World poultry meat production in developing countries has exceeded
that of developed countries during the last decade, with a per annum expansion rate of 7.4%



during the last four decades.
Worldwide, chicken (primarily broilers, but also include spent breeder hens and males,

and spent table egg layers) continues to be the most popular poultry meat, representing about
85% of the total poultry meat output. Broiler meat production in 2001 is estimated at 70% of
total poultry meat production (or about 43 million metric tons). Whereas, turkey, duck, goose,
and other species (guinea fowl, pheasants, quail, squab, and ratites) only account for 7.5%,
4.2%, 2.8%, and 0.5%, respectively, of the world total poultry meat production (FAO, 2001).
Last year (except for turkey meat), chicken, duck and goose meat production in developing
countries exceeded that of developed countries. The US leads the world in chicken (14
million MT) and turkey (2.4 million MT) meat production. China, on the other hand, is the
world’s largest producer of duck (1.9 million MT) and goose (1.8 million MT) meat.

Effects of Trade in Poultry Meat Products
The poultry sector of the global meat supply has experienced a dynamic growth in

production, consumption, and trade since the mid 1980s (Vink, 1999), primarily paralleling
economic prosperity in developing countries. Most of the growth in production is attributed to
intensification of production, vertical integration of the industry, relatively low feed prices,
and further processing. Poultry meat and eggs continue to be the most efficient and
economical way to convert feed grains to animal protein. International trade in poultry
products now exceeds 6 million MT, with US exports reaching 18% of its total production
(2.9 million MT) in 2001 (NCC, 2001). The major export markets for US poultry are Russia,
Hong Kong, and China. Broiler supply and demand is expected to grow more internationally,
especially for frozen whole birds, parts, paws, bone-in-leg quarters, and boneless dark meat,
driven primarily by large fastfood chains (Aylward, 2000).

The demand for animal protein tends to be income-elastic and follow the Gross
Domestic Product (GDP). During the next decade, poultry meat consumption is expected to
increase significantly in Asia with an estimated GDP of 6.6, as compared to the developed
economies (2.8), the transitional economies (3.7), and the world (3.5). Demographically, this
is very significant as well; as population is also expected increase in Asia, but shrink in
developed economies such as Europe and Japan, both of which are currently net importing
markets for poultry meat. Poultry products are in demand in all parts of the world. When there
are no religious or cultural barriers, poultry meat usually takes consumer preference (Van der
Sluis, 2001). Poultry meat also enjoys popularity in developed markets, due to its lower price
and perceived safety and health advantages compared to other meat sources. However, per
capita consumption of poultry meat varies substantially around the globe, ranging from 0.7 kg
in India to 44 kg per annum in the US.

Important of Poultry Processing and Products
Development of new and efficient processing systems, adoption of advanced

technologies, and introduction of novel products that meet the market chain requirements and
end-consumer needs have contributed significantly to the increases in global poultry meat
consumption. Poultry production and processing technologies have become readily
accessible, and implemented on a worldwide basis, and hence, will allow continued



expansion and competitiveness in this meat sector (Aho, 2001). Processing and marketing of
poultry ranges from live bird markets or a very primitive on sites laughter and sale, to a
highly sophisticated, fully automated and International Standards Organisation (ISO) certified
facilities and ready-to-eat convenience products, in many parts of the world.

Ironically, sometimes these extremes in processing and marketing methods are observed
within the same country. Lack of or in adequate refrigeration is probably the single largest
obstacle to the marketing of many perishable foods, including meat and poultry. In many
developing countries, even the subtle improvements in the cold storage capabilities have
significantly increased the trade, storage, distribution, and consumption of poultry products,
whether domestic or imported (Babji, 2001). On the other hand, the adoption of modern
freezing, packaging, and transportation technologies has provided large poultry companies the
flexibility to export their high quality, mostly value-added premium cuts to all corners of the
world, especially at times of domestic surpluses and low market demands. However, as the
global poultry market expands, differences in labour and freight costs, and tariffs may alter
the competitive advantages of traditional poultry exporters.

Although whole birds, with or without giblets, and cut-up parts dominate the market
forms of poultry in many parts of the world, there has been a global shift to “well-
differentiated, name-branded” poultry products in the marketplace (Keeton, 1997). Whole
bird and tray-pack markets, domestic or international, usually demand high quality (A Grade)
product. High market share of whole birds in Middle East, South America and Eastern
Europe directly relates to consumer preference for traditional meat preparation methods and
chicken broth, and expanding roasting or rotisserie markets. Religious and cultural practices
have always been important considerations for poultry products, especially in export markets,
as many countries have strict requirements (laws) for Kosher and Halal slaughter and
processing of poultry.

Historically, introduction of many novel poultry products into the market was an attempt
to find outlets for trimmings, low-value cuts, and parts from fabrication of whole birds. Later,
expansion of food service and fast-food chains, increasing demand for finger foods,
availability of mechanically deboned poultry meat (MDPM) for frankfurters and luncheon
meats, and development of marination/injection technologies have all contributed to the
product diversification at the retail level. Most of these value-added products, formulated
primarily to suit the local palate, not only target the changing needs of consumers (i.e.,
convenience, nutrition, health, quality, variety, shelf-life), but also allows a marketing edge
over imports. Many exotic recipes and ready-to-cook marinated stick products from Asia,
developed primarily for domestic markets, are now in demand by the poultry importing
countries elsewhere (Europe, Japan, Australia, New Zealand). Consumers, worldwide
demand a protein supply that is safe, wholesome, nutritious, abundant, and affordable.
However, food safety standards are currently not uniform, or equally enforced, around the
world.

Differences, for example, in hygiene or inspection regulations often lead to trade disputes
and stagnation between the countries. Several international bodies, such as the Codex
Alimentarius Commission of World Health Organisation (WHO) and Food and Agricultural
Organisation (FAO), International Commission on Microbiological Specifications for Foods
(ICMSF) and the World Trade Organisation (WTO) Agreements on Sanitary and
Phytosanitary Measures (SPS) and Technical Barriers to Trade (TBT) develop and provide



guidelines for the equivalency in international standards to protect the health of consumers
and to ensure fair practices in food trade (Bilgili, 1999).

As we move into a global market economy, poultry production will continue to increase
in those countries that have the natural resources, economically competitive and politically
open to business investments (Aho, 2001). Many countries or regions, on the other hand, will
continue to struggle to compete in this market, either because of limited infrastructure (raw
materials, land, utilities, labour, transportation) or political constraints (environmental and
welfare concerns, tax structure, trade policies).

Knowing the Domesticated Birds
Domestication

Behaviour changes : From the moment any one decides to take a bird or animal from the
wild, they are influencing the future of those birds or animals. How the birds are captured
influences the survival rates and how they will be treated.

Pair selection : Most people choose which birds are paired to each other just by looking
at the birds. Avian veterinarians and experienced breeders will often select a pair using
additional parameters. Visual judgement often does not allow for a lot of valuable traits that
have allowed the species survive up to now. We purchase birds by visual examination and
price.

In the wild or in a colony situation the birds can choose their own partner. Many keepers
remove this natural pair selection by only offering the choice of one partner.

Human compatibility : Birds that have adapted to accept people around or in an aviary
are the most likely to be bred in the highest numbers. Birds that can be bred in an indoor cage
are the most popular and the birds that beginners often start with. Birds that make good pets
have the best chance of having a long term monetary value and community popularity.

Libido Dictionary definition : “The psychic drive or energy associated with the sex
instinct”. The natural instinct to breed. Birds are placed in close proximity in our aviaries.
This can promote hostilities and aggression just prior to and during the breeding season. In
young “teenage” birds the mating aggression may extend outside the breeding season. To
eliminate hostilities between pairs, avoiding the possibility of injury between rival birds, we
place the pairs in separate aviaries or cages. Rivalry between breeding age birds is a natural
selection process to offer the next generation the best genes to survive in their environment.
The birds with the strongest desire to breed, that have the necessary skills to build or find an
appropriate nest, will generally be successful breeders. Unsuccessful birds may have to wait
till the dominant birds leave or they may provide a “nanny” type service to assist the young of
the successful breeders.

Placing birds in an artificial environment with the choice of only one partner may limit
the chances of successful breeding. “Teenage” birds often will breed no matter what
conditions they are placed under. After the raging hormone levels subside, the breeding rates
often decline. As the birds get older, breeding results often become erratic and in some
seasons no eggs may be laid. The cost of additional aviary space and the cost of purchasing
additional pairs may limit what a keeper can provide. Solo pairs often need some form of
competition to stimulate good breeding results. Some birds such as Red crested Cardinals



prefer no competition and like to be the only pair of their species in the area.
Some macaws like to be in a “group” of about 4 or 5 pairs. They do not have to be in the

same aviary. Once the population exceeds a given aviary complex density (often 5 pairs) the
birds breeding success declines. If the density is too high, the need for a species to continue
breeding may decrease or cease. Some birds such as a pair of Shamas, may need to be
separated during the non-breeding season. Cock bird and hen bird placed in separate aviaries
that are out of sight of each other during the non-breeding season. These birds are gradually
reintroduced to each other prior to the start of the next breeding season.

Some birds such as the weavers may breed in very close proximity to each other. In the
wild, dozens of pairs may nest in the same tree. Different birds have differing requirements to
guarantee the long term survival of their species. All bird keepers should try to provide the
environment and individual needs of each species to maintain the best breeding genetic lines
in our aviaries.

“Clucky” trait: Many of the exotic species of quail have lost the desire to incubate their
own eggs. These birds are so prolific at laying eggs, poultry producers now produce vast
numbers of these birds for the restaurant trade and for domestic consumption.

Many species of exotic Quail should be classified as “poultry” and not as regular
aviculture species. How many Californian Quail are in our aviaries that incubate and rear
their own young? These birds are of little or no value for the beginner bird breeder because
beginners usually do not have the equipment or skills to use incubators.

Importation of new birds: The import of birds into Australia ceased about 50 years ago
and is not likely to restart. Cites listings have stopped the export of birds from most countries.
More Info to Come

Original stock: How the original stock was obtained may have determined the genetic
and physical traits of aviary stock we now keep.

Grain “baits” were laid in an area for a predetermined time and then the net was thrown
over the wild birds. The captured birds were the ones who preferred the commercial grains.
The birds that did not like the “bait” grains were less represented in those initial
consignment. The logic of the trappers was fairly sound in respect to minimizing the death
rate in the captured birds. If you start with birds that prefer commercial grains, they will more
readily continue to eat these grains in captivity and then have a commercial monetary value.
The trait of not requiring live food as part of a natural breeding diet is valued by many bird
keepers.

What is Nest Robbing for Eggs or Young
Netting of Fledged or Adult Birds

Culling Defective Birds: Captive birds are rarely culled due to physical, mental,
disease susceptibility, or behavioural defects. Can the bird be sent off for sale to a beginner
or gullible breeder?

Antibiotic Resistance: Like the problem with antibiotic resistance in human due to
overuse or inappropriate antibiotic use, the same problem is increasing in animals and birds.
Over use and unnecessary use of antibiotics must be avoided. Always abide by avian



veterinarian advice and do not rely on second hand amateur advice. Over use or incorrect use
of an antibiotic can reduce the fertility of a bird.

Breeding Longevity : Does the longevity of breeding stock influence the genetic viability
of future bloodlines. The integrity of human reproduction declines as the age of the parent
approaches the end of the natural breeding years. Birds in the wild rarely die of old age.
Something will probably catch and eat it, or it will be killed as a result of an accident long
before old age is attained. If the genetic integrity of the young is determined by the breeding
age of the parent, does the “breed till the birds drop” attitude help the survival of rare birds.

Colour mutations: Is the loss of the pure “normal” colour bird of concern to the long
term survival of a species? For a re-release back into the wild, the birds must be in the pure
wild genetic colour. A colour mutation is a abnormality or defect in the wild population’s
normal genetic coding. Mutations rarely survive as the phenotype state in the wild. The colour
gene is still in some of the wild population as a split or recessive trait. Also refer to the next
topic.

Fertility: Does the pursuit of colour breeding result in the decline in fertility of future
generations. Birds become “delicate”.

Hybridization: For colours-Lorikeets and Asiatic birds hybridized species to transfer
colour mutations to the other species.

Aviary and Cage Sizes: Suspended cages. Outdoor aviaries. Habitat aviaries for non
parrot birds.

Suspended Cages: Cabinets. Indoor cages. Over clean floor-does this reduce the natural
resistance to minor infections?

Controlled Environment Breeding Rooms: Many birds in their natural environment are
able to survive low temperature or freezing nights then have to endure high temperature days.
Desert environments can provide these wide temperature variations along with wide
variations in humidity and rainfall. Indoor controlled environment breeding rooms often are
restricted to temperature variations of only a few degrees. Humidity is modified and the
lighting duration and intensity is programmed to fine tolerances. The natural genetic selection
for ability to survive in harsh environments will be gradually lost.

Foods Standardized Diets: Standard for parrots, conures, macaws etc-one fits all.
Food availability: Captive birds have seed mix availably in adequate quantities at all

times. Live foods are often only given at breeding time. Cost of livefood versus the value of
the bird.

Obesity: Infertility and general lack of general fitness is increasing in many species and
is often the result of being over weight or obese. Excess food intake along with restricted
opportunity for flying a reasonable distance, and the modified environment contribute to
obesity.

Austerity Diets: Austerity diets (or restricted feed intakes) during the non breeding
season are promoted to keep birds from gaining weight and stimulate the birds to breed when
the normal diet is resumed just before the start of the next breeding season.

Nest Construction: Birds are now offered the nest materials that are either cheap,



readily available, left overs from last season, “hand me downs” from other people, what the
keeper “thinks the birds need”, what the retailers sell them, or the lucky ones that are given
the correct materials based on experience or from experienced breeders. The lucky birds are
given a variety of materials that allow the adult birds to build a nest based on their natural
instinctive programming.

The availability of brush, such as tea tree, is commonly used by finch breeders to use as
a nest site but is becoming harder to purchase or obtain legally. Nest boxes are placed in an
aviary as a substitute for the natural branch and foliage nest sites. In a tree or shrub the birds
have to build a strong, weather proof, predator proof nest. If we place a rigid performed nest
in the aviary or cage as a substitute for natural materials the birds may loose the instinct to
build the necessary framework for a successful nest. Many birds retain the ability to correctly
line the nest with suitable soft materials but cannot build a strong outer nest. Half open
wooden nest boxes and wire frames are becoming common in aviaries. Just to make it easier
and quicker for the birds, the owner will often fill the nest with coarse nest material then push
their fist or hand into the material to make a hollow. All the birds have to do is add a few soft
materials to line the nest and lay the eggs. In the wild, the selection of the nest site, selection
of nest material and the building of the nest will help build a strong bond between the pair
and synchronize their breeding cycle. If the birds are at a different part of their breeding cycle
the end result can be infertile eggs.

In the wild the finch cock bird (particularly weavers and whydahs) may build part of a
nest waiting for the hen to give her approval for the choice of nest site and the quality of
construction. Some cock birds may need to part build 10 or more nests before the hen gives
her approval and accepts the nest. In the aviary with a choice of only a few preformed
artificial nests, this pre-selection and quality approval skills are minimized.

Finches no longer need to build a nest that is waterproof or weather resistant as
polycarbonate roof materials and solid walls do a better job.

Species from the genus Estrilda (waxbills) often build a “cock’s nest” above the
brooding chamber if the nest is built in the open in a natural setting. If we give the aviary
birds a timber nest box, a commercial wicker or wire preformed nest the bird may not have
enough space to build the top part, or cock’s nest chamber. If this was to continue for a
number of generations, that genetic line may loose the instinct or natural ability to build a nest
similar to the birds in the wild. Many commercial wicker finch nests have a long tunnel
entrance incorporated in the manufactured design. The bird no longer needs to use their skills
to build tunnel entrance. Preformed nest boxes also minimize the need for the birds to build a
quality outer nest structure. Even the worst built nest in a rigid artificial frame will be
sufficient for a pair to lay and raise a clutch of young. The waxbills usually build a nest on or
close to the ground. In an aviary situation the artificial nest is placed at a convenient height
for the keeper to inspect. Just another factor potentially effecting the natural nesting instinct.

Fostering: Imprinting of young.
Incubation: Incubation of quail eggs has led to many species of non-Australian quail no

longer incubating their eggs or rearing their young.
Handrearing: Does the hand rearing of birds reduce the ability of the next generation to

maintain the natural instinct of parent rearing the young?



Digestion Micro Flora: Many animals and birds transfer some helpful “bugs” to their
progeny during the feeding and rearing period. Does the incubation of the eggs and subsequent
handrearing of the young limit the transfer of beneficial “bugs” and make those birds less able
to resist some avian pathogens?

Health Issues: Home made remedies, pharmaceutical drugs, pathology diagnostic tests.
Genetic Diversity: How many breeding birds are available to breed from.
Genetic Availability: Are some of the rarer birds kept as pet or companion birds. Is

stock being held by people who have no intention of breeding the rarer birds or keeping them
as a “trophy” bird.

Sub-species Identification: Very few people cared about breeding true to sub-species
level when birds were imported. The result is a line of current birds that are a possible mix
of different nominate and subspecies. As long as the birds were similar the breeders were
happy. Even today most breeders have the same attitude. Some parrots are a mix of 2 or 3 sub
species whereas some finch species could be a mix of 10 or more sub species. This has
resulted in some species of birds in Australia having a similar, but not identical, appearance
to overseas stock. The possible benefit is the provision of a wider genetic diversity in the
Australian stock.

Pet Birds: Parrots, Parrots such as macaws are becoming popular as pets by people are
prepared to pay for these exotic colourful birds. Does the removal of rare birds for pets
damage the genetic variability of the remaining birds? Pet owners often are prepared to pay
top price for the best bird and then place the bird in an environment that will not allow that
bird to have a mate or breed. Removing the best birds from a low gene pool species can
reduce the long term viability of the remaining birds.

Natural Species Song: Do captive birds retain their natural imprinted song? We place a
pair of birds, usually finches in an aviary with a number of species of birds that they would
never meet in the wild. Does the fostering by another species of finch such as a Bengalese,
influence the song of the original bird?

Often one pair of a particular species is placed in an aviary with several other species of
birds. After the young are fully independent of their parents, the young are removed to another
aviary so the parent birds can start a new clutch of eggs. The young are placed with another
group of birds that may not include their own species. Who will teach them the correct song
or mating call for their own species? Will they add components of other birds song to their
own? Many overseas visitors to Australian aviaries comment that some of our birds “sound
different” to their aviary birds.

Natural Plumage Colour: The rearing of birds on a standard commercial diet may
result in the loss of the intensity of feather colour. Housing birds in indoor or fully covered
aviaries may also result in loss of plumage colour.

Secrets: Many breeders take their knowledge to the grave. Lack of publication of
accurate observations impedes the next generation of bird breeders. Equally, the non-
publication of things that go wrong or result in bad outcomes should be published. Why
should each generation be subjected to make the same mistakes? An outline of the methods
and materials should be described and this can be a starting point for other people to review
that data and possibly refine or redesign some aspects of the initial attempt. The fear that is



often used for the keeping of “secrets” is-”If I tell people how to breed those birds, they will
have better breeding results and the extra birds will reduce the price of the birds I sell”.



Chapter 3 : Production of Eggs

Poultry enterprises may vary from basic backyard poultry keeping to mechanized and
automated production plants.

Different Types of Poultry Enterprises

Backyard poultry production is at the subsistence level of farming. Birds live free range
and hatch their own eggs. Their diet is supplemented with crop waste or food leftovers. The
labour involved in backyard poultry production is part-time.

Farm flock production is slightly more specialised. Eggs are hatched at a separate
location where the hatch and the sexing of the birds are controlled.

Commercial poultry farm production involves full-time labour and is geared toward
producing on a sufficient scale for the sale of both eggs and poultry meat.

Specialised egg production consists of separating poultry for meat and egg production.
In the egg producing plant, specialised employees oversee specific aspects of egg production.

Integrated egg production is the most advanced enterprise and involves full
mechanization and automation of the egg production cycle including battery egg laying,
temperature controls, scientific feeding and mechanized egg collection methods.

Different Types of Brooders



Figure: Basket brooder.

Figure: Oil barrel – charcoal.

All of the above poultry-keeping methods are used in the developing world, but the
majority of the enterprises are backyard poultry and farm flock production. The poultry and
egg sectors are highly fragmented. Most of the production is carried out by a large number of
farmers, each with a very small flock. The greater part of produce is sold in markets close to
the farms.

Day-old chicks are usually obtained from local hatcheries licensed by international
hybrid breeding companies. Farmers or cooperatives of farmers may choose between
varieties of chickens for egg production and meat production.

The small chicks can be either naturally or artificially brooded. If artificially brooded,
small chicks must be placed in a separate house from laying chickens and it is necessary to
protect the chicks from predators, diseases and catching colds. This stage of brooding lasts
for eight weeks. In the first four weeks of life, small chicks need to be housed in a brooding
box.

Figure: Kerosene brooder.

After the first month, small chicks are removed from the brooder box and placed in the
brooder house. At two months of age, the chicks enter the grower stage which lasts until they
are five months (20 weeks) old. Growers may either be housed separately from small chicks
or continue to be reared in brooder-cum-grower houses. It is important to properly manage
the growers as their reproductive organs develop during this period and this will affect their
egg production capacity in the future.

When the growers reach 18 weeks of age they are moved to laying houses and begin to
lay eggs, which are, however, small and unmarketable. It is not until they are 21 weeks old
that the growers reach their commercial laying stage. Layers may be placed in intensive,
semi-intensive or free-range types of housing.



The choice of housing is determined by climate, type of production desired and the
farmer’s financial resources.
Factors Affecting Egg Production

Typically, a layer’s production cycle lasts just over a year (52-56 weeks). During the
production cycle many factors influence egg production; therefore, the cycle must be managed
effectively and efficiently in order to provide maximum output and profitability. The
following factors influence egg production.

Breed: The breed of the laying bird influences egg production. Management and feeding
practices, however, are the key determining features for egg production.

Mortality Rate: Mortality rate may rise due to disease, predation or high temperature.
The mortality rate of small chicks (up to eight weeks of age) is about 4 percent; that of
growers (between eight and 20 weeks of age) is about 15 percent; and that of layers (between
20 and 72 weeks of age) is about 12 percent. The average mortality rate of a flock is from 20
to 25 percent per year.

Various of Types of Laying Houses

Figure: Open house type.

Age: Birds typically begin producing eggs in their twentieth or twenty-first week and
continue for slightly over a year. This is the best laying period and eggs tend to increase in
size until the end of the egg production cycle.

Body Weight: In general, optimum body weight during the laying period should be
around 1.5 kg, although this varies according to breed. Underweight as well as overweight
birds lay eggs at a lower rate. Proper management and the correct amount of feed are
necessary in order to achieve optimum body weight.



Figure: Moveable type housing.

Laying House: The laying house should be built according to local climatic conditions
and the farmer’s finances. A good house protects laying birds from theft, predation, direct
sunlight, rain, excessive wind, heat and cold, as well as sudden changes in temperature and
excessive dust. If the climate is hot and humid, for example, the use of an open house
construction will enable ventilation. The inside of the house should be arranged so that it
requires minimum labour and time to care for the birds.

Lighting Schedule: Egg production is stimulated by daylight; therefore, as the days
grow longer production increases. In open houses, found commonly in the tropics, artificial
lighting may be used to increase the laying period. When darkness falls artificial lighting can
be introduced for two to three hours, which may increase egg production by 20 to 30 percent.

In closed houses, where layers are not exposed to natural light, the length of the artificial
day should be increased either in one step, or in a number of steps until the artificial day
reaches 16 to 17 hours, which will ensure constant and maximized egg production. Effective
day length should never decrease during the laying period.

Feed: Free-range hens will produce more meat and eggs with supplemental feed, but
only if they are improved breeds or crossbreeds. The selection of local hens is done on the
basis of resistance and other criteria rather than feed utilisation for production. Fresh and
clean water should always be provided, as a layer can consume up to one-quarter of a litre a
day.



Figure: Lighting schedule.

Culling: Culling is the removal of undesirable (sick and/or unproductive) birds, from the
flock. There are two methods of culling:

•   mass culling, when the entire flock is removed and replaced at the end of the laying
cycle; and

•   selective culling, when the farmer removes individual unproductive or sick birds.
Culling enables a high level of egg production to be maintained, prevents feed waste on

unproductive birds and may avert the spreading of diseases.
Climate: The optimal laying temperature is between 11° and 26°C. A humidity level above 75 percent will
cause a reduction in egg laying.

Table: Temperature and its Effects on Egg Production
Temperature (°C) Effects

11–26 Good production.

26–28 Some reduction in feed intake.

28–32 Feed consumption reduced and water intake

increased; eggs of reduced size and thin shell.

32–35 Slight panting.

25–40 Heat prostration sets in, measures to cool the house

must be taken.

40 and above Mortality due to heat stress.

Management Factors: Effective and efficient management techniques are necessary to
increase the productivity of the birds and consequently increase income. This entails not only
proper housing and feeding, but also careful rearing and good treatment of the birds.

When the temperature rises above 28°C the production and quality of eggs decrease.
Seasonal temperature increases can reduce egg production by about 10 percent.

Vaccination and Disease Control: Diseases and parasites can cause losses in egg
production.

Some of the diseases are as follows:
•   bacterial: tuberculosis, fowl typhoid
•   viral: Newcastle, fowl plague
•   fungal: aspergillosis
•   protozoan: coccidiosis
•   nutritional: rickets, perosis.
Some of the parasites are:

•   external: lice, mites
•   internal: roundworms, tapeworms.
Vaccinations are administered to birds by injection, water intake, eye drops and

spraying. Clean and hygienic living quarters and surroundings may eliminate up to 90 percent
of all disease occurrences.



Collection of Eggs
Frequent egg collection will prevent hens from brooding eggs or trying to eat them and

will also prevent the eggs from becoming damaged or dirty.

The Egg Production Cycle
Birds usually start to lay at around five months (20-21 weeks) of age and continue to lay for
12 months (52 weeks) on average, laying fewer eggs as they near the moulting period. The
typical production cycle lasts about 17 months (72 weeks) and involves three distinct phases,
as follows.

Phase 1: Small chicks or brooders—This phase lasts from 0 to 2 months (0-8 weeks)
during which time small chicks are kept in facilities (brooder houses) separate from laying
birds.

Phase 2: Growers— This phase lasts about 3 months, from the ninth to the twentieth
week of age. Growers may be either housed separately from small chicks or continue to be
reared in brooder-cum-grower houses. It is important to provide appropriate care to the
growers particularly between their seventeenth and twentieth week of age as their
reproductive organs develop during this period.

Phase 3: Layers—Growers are transferred from the grower house to the layer house
when they are 18 weeks old to prepare for the laying cycle. Birds typically lay for a twelve-
month period starting when they are about 21 weeks old and lasting until they are about 72
weeks old.
Production Schedule in Temperate Climate (100 birds)

Age of flock (in weeks) % of flock laying No. of birds laying No. of eggs produced per week

21 5 5 20

22 10 10 40

23 18 18 72

24 34 34 136

25 52 52 208

26 65 65 260

27 74 74 296

28 84 84 336

29 88 88 352

30 92 92 368

31 94 94 376

32–39 88 88 352

40–47 83 83 332

48–59 77 77 308

60–64 73 73 292

65–70 70 70 280

Clearly, egg production requires planning for costs as well as for profit generation and
for meeting market demand. Planning involves not only the number of eggs laid by the flock



over a period of time, but also when to hatch chicks to replace birds with diminishing laying
capacity.
Production Planning

On average, a bird produces one egg per day. Furthermore, not all birds start to lay
exactly when they are 21 weeks old. Planning is, therefore, required for egg production to be
constant so as to meet market demand. In areas where the climate is hot and humid,
commercial hybrid laying birds produce on average between 180 and 200 eggs per year. In
more temperate climates birds can produce on average between 250 and 300 eggs per year.

As shown in the third column, for 100 birds at 21 weeks of age only five would actually
be laying. In the fourth column the actual number of eggs produced is shown. On average, a
bird produces 208 eggs over a twelve-month period, which is a weekly production rate of
four eggs per bird. At 21 weeks of age, 20 eggs are produced (5/4 birds produce eggs each)
and at 22 weeks, 40 eggs are produced, etc. Egg production rises rapidly and then starts to
fall after 31 weeks of age. When less than 65 percent of the flock are laying eggs (71 weeks
of age), it may become uneconomical to retain birds. Feed costs and sales of culled birds for
meat must be considered as well as prices for eggs. In some instances, when egg prices are
high it may be viable to delay culling birds until only 45 percent of the flock is still laying
eggs (78 weeks of age).
Production Planning

As indicated on the chart, the first layer flock was hatched at 0 weeks to become
productive after 21 weeks. The second flock of layers was hatched at the 21st week to be
ready to lay after the 41st week, as the first layer flock starts to diminish production. This
type of production entails having flocks of birds of different age groups.

Clean and hygienic living quarters and surroundings are essential to control disease.
There should be no more than three or four different flock age groups present at one time. The
mortality rate on average is between 20 and 25 percent. This means that if one wants 100
birds to lay, it may be necessary to buy between 120 and 125 small chicks.

Relevance of Production Costs and Profits
Records should be kept of costs incurred during the operation and of proceeds from the sale
of eggs. Costs must be covered by the sales of eggs. The difference between the proceeds
from the sales and costs incurred represents profit.
Brooder-grower Stage

The costs to be considered are not only those concerned with the birds during the laying
period, but also those incurred in the brooder and grower stage during which time no eggs are
being produced. The brooder-cum-grower stage lasts about five months (0-20 weeks).
Laying Birds

Once the costs for the brooder-cum-grower stage have been calculated, it will be
possible to calculate costs for the laying birds. Calculations may be made on a daily, weekly
or monthly basis. However, the most useful calculations are made at the end of the laying
cycle. Daily, weekly or monthly calculations give approximate indications of costs and
relative profits or losses. The main concern for farmers during this period is probably
whether or not the proceeds from the sale of eggs cover feed and rearing costs. Feed cost is



generally estimated to be about 75 percent of the production cost of eggs. Comparing feed and
rearing costs and egg proceeds for a week or a month may give an indication of profitability
or loss. A farmer would have to subtract the cost of feed for a week from the proceeds for the
total number of eggs sold that week. Furthermore, the rearing costs (expenses incurred before
the birds start laying) should be amortized. This can be calculated by dividing the total
rearing costs by the laying period. If rearing costs are US$ 10 and the laying period is 52
weeks, cost per week for rearing is US$ 0.19.
Costs and Income for the Laying Cycle

Calculations for the laying cycle (52 weeks) are more accurate and enable the farmer to
determine whether the egg laying enterprise is running at a profit or a loss.
Expenses for Rearing

Costs US$

Chicks (total number of chicks multiplied by price per chick)

Feed (total kg of feed multiplied by price per kg)

Housing

Equipment

Labour

Vaccinations

Mortality

Loan

Various

Total costs

Weekly costs and sales

US$

a) Eggs sold

b) Feed used

c) Rearing costs

i.e., a–(b+c) =

Costs and Income for a Production Cycle*

Costs US$

Rearing

Houses

Equipment

Feed

Labour

Vaccinations

Mortality

Various expenses

Total costs
Income

Sale of eggs



Sale of culled birds
(Sale of manure)

Total income

Profit

*This table does not include marketing costs.

Costs: When calculating costs for the laying cycle, the main expenditures to consider are:
•   rearing- rearing brooders until they become layers;
•   housing- building or maintaining laying house and brooder house;
•   equipment- the cost of miscellaneous items such as feeders, buckets, etc.;
•   feed- total feed used during the year;
•   labour-labour costs incurred to manage birds;
•   vaccinations- medicines and veterinary visits;
•   mortality- loss of laying birds due to disease, etc.; and
•   various expenses- lighting, water, etc.
Income: When calculating income for the laying cycle, the earnings to consider derive

from:
•   the sale of eggs;
•   the sale of culled birds after the first cycle of production; and
•   where applicable, manure sold as fertilizer.
Initially, capital is required to start an enterprise; proceeds from the sales of eggs should,

however, provide funds to continue with the business before the end of the first laying cycle.
Indeed, three months after point of lay (30-31 weeks of age), when the birds should normally
have reached peak production, the proceeds from the sale of eggs should be sufficient to
operate the business on a revolving fund basis. The three-month period is sufficiently long
even for the low producing birds or those that peak late.

Important Guidelines for Improvement Household Poultry
Production

Constraints: The main limitation to improved household poultry production is the
extremely high loss of birds before they reach maturity caused by inadequate nutrition and
disease. This loss means that a high proportion of all the eggs laid have to be kept for
replacement stock leaving little, if any, surplus for sale or consumption. The main causes of
loss are:

•   Poor nutrition is the major cause of loss and predisposes birds to disease, poor immune
response to vaccines and predation.

•   Disease, especially the highly infectious viral Newcastle Disease (ND), which is
believed to be endemic in most rural flocks. Clinically, the disease is cyclic and occurs
at times of climatic and nutritional stress. The virulent (velogenic) strain common in
Africa and Asia can, but not always, cause up to 80 percent mortality in unvaccinated
chickens. Fowl cholera (pasteurellosis), coccidiosis, Gumboro disease (infectious
Bursal disease) and fowl pox can also, to a lesser extent, cause problems in rural



flocks.
Poor, or non-existent housing, is also a major cause of high losses. Without being able to

confine birds at night, it is almost impossible to catch and vaccinate them, although new types
of ND vaccine can be administered in the feed. Shelter can also provide protection for young
birds against predators and can ensure that all the eggs are laid in the proper place and not
lost.

The majority of indigenous breeds or strains of chicken/fowl have evolved to survive
under harsh conditions where they largely have to fend for themselves. Such hardiness,
however, is at the expense of higher levels of productivity and they are less able to exploit the
advantages of improved management, nutrition, etc., than breeds with a greater genetic
potential for egg production and feed conversion (growth).

Potential: Improved management and disease control can have a substantial impact on
household economies. Under traditional management the majority of eggs are hatched to
ensure sufficient replacements with only the male birds being sold or consumed. Reduced
losses will ensure that more birds could be successfully reared and, assuming the extra birds
can be properly fed, this will allow more eggs to be collected and consumed or sold as a
regular source of income.
Potential Interventions

The basis for any improvement programme will be improved husbandry, notably housing,
nutrition and disease control, primarily Newcastle Disease. Subsequent interventions would
concentrate on further improving nutrition and the introduction of improved breeds/strains.
Improved Feeding

Most household flocks rely on scavenging and household scraps and, depending on
conditions, this is usually adequate for survival and a low level of production. However,
inadequate nutrition, exacerbated by marked seasonal fluctuations, is a major predisposing
factor to disease and high mortality. As investments are made in improved animal health,
housing and, especially if improved birds are to be introduced, then attention must be given to
diet supplementation or feeding a complete diet in the case of totally confined birds.

Conventional feed materials such as maize, wheat, barley, oilcakes, fishmeal, etc., are
rarely available to the back-yard producer. In many developing countries, these are in short
supply and even compounded feeds may be of dubious quality. For household production
systems, however, there are usually a wide range of locally available feedstuffs that can be
used in addition to household scraps. These include: surplus/ broken or second grade grains
(cereals, maize, sorghum and millet); roots and tubers (sweet potatoes, cassava, etc.), green
material (legumes and leaf meals, sweet potato vines, etc.), residues and agro-industrial
byproducts (bran, rice polishings, oilseed cakes, etc.). Unless a complete balanced ration is
available, the ability to free range is important to allow the birds to feed on insects and
worms, green material, etc., so that they can balance their essential amino acids, mineral,
vitamin, as well as energy requirements. Where appropriate, improved feeding systems
(troughs, etc.) should be supplied to reduce wastage. Access to clean water is always
essential and a source of calcium (ideally ground oyster shell) is highly recommended.
Control of Newcastle Disease (ND) and other Health Constraints

Effective vaccines have been available against most strains of ND for a long time.
However, there are a number of issues that need to be addressed:



1.   Until recently, the potency of vaccines was highly sensitive to temperature which
meant that the provision of an effective vaccine at village level required a ‘cold chain’
of refrigerators, cool boxes, etc., from the manufacturing laboratory through to the
farm. The majority of vaccines are still highly sensitive to temperature and fall within
this class.

2.   Conventional vaccines are sold in large dose vials, usually 1 000 doses, aimed at the
commercial producer but unsuitable for use at the village or household level.

3.   Village flocks are usually small, scattered and multi-aged which makes them difficult
to target by mass vaccination campaigns. Catching free range, often semi-feral
chickens to vaccinate them individually has always proved difficult.

4.   Vaccination of a multi-age flock has to be undertaken on a continuous basis (monthly)
to be effective.

A new ‘heat stable’ oral vaccine has been developed and widely tested in Asia and
Africa. The primary advantage is that it no longer requires a complete cold chain to maintain
its potency. Queensland University in Australia has made available free to laboratories in
developing countries a seed virus, designated I2, to those who wish to explore the
possibilities of vaccine production. This opens the door for producing with intermediate
levels of technology, the fresh (not freeze-dried) vaccine at regional laboratories for use
within a few weeks of production. In addition, a commercial V4 vaccine is also available,
but not in large quantities and it remains expensive. Potentially, these vaccines offer the
possibility of overcoming the problems of transport, storage and the difficulty of catching
individual chickens. They are not, however, available everywhere, and applying the vaccine
to feeds is not without problems. The question of who produces the vaccine remains an issue
and experience has shown that projects may be able to introduce the technology but often
production ceases once external inputs are removed.

Conventional vaccines remain a viable option if there is a reliable ‘cold chain’, if
housing is provided that allows the birds to be caught easily and if sufficient numbers of
owners participate, making the use of large vials economic. There is often little difference,
however, in cost between 200-and 1000-dose vials. A major problem with the larger vials is
to find and catch 1 000 village chickens within the two hours or so that these ‘old’ heat
sensitive vaccines remain viable.

Almost all birds in rural flocks are infected with a variety of internal parasites which
cause reduced growth rate, weight loss and lower egg production. Strategically timed
treatment(s) with inexpensive anthelmintics (e.g., fenbendazole and other benzimidazoles)
given in the feed can easily eliminate the majority of these parasites.
Improved Housing

The basic aim should be to provide simple (using local materials wherever possible) yet
secure housing for the birds at night. Approximately, 0. 1m2 (1ft2) should be adequate per
bird. Housing should provide: perches for birds to roost on; access to clean water; a creep
feed for chicks; and, nest boxes for laying and brooding. Location should be close to the
house to deter theft and preferably raised off the ground to provide protection from predators
and to reduce dampness. The shelter should have easy access to allow for catching the birds
with the minimum of disturbance. Such housing can usually be provided cheaply using local
materials (timber, mud, thatch, etc.); however, more complex designs may require more



expensive sawn timber and wire netting.
Improved Breeds

Once standard levels of husbandry (housing, feeding and disease control) have been
achieved, improving the genetic potential of the birds offers the next step in increasing
productivity. One strategy is to use local birds to incubate and rear higher egg-producing
breeds.

Two Choices are Available: The introduction of pure-bred, dual-purpose breeds (e.g.,
the Rhode Island Red or Australorp) or the commercial hybrids, which are usually selected
either for meat (broiler) or egg production. Traditionally, the dual-purpose breeds have been
the exotic breeds of choice, the exception has been the White Leghorn, a laying breed that has
proved unsatisfactory in adapting to village conditions. Obtaining grandparent stock of these
breeds is becoming increasingly difficult and expensive. Some commercial companies now
offer a more hardy, dual-purpose type of hybrid bird that could be used in certain situations.

Securing a regular source of healthy birds from well managed hatcheries can be
problematic. Traditionally, government services have maintained poultry farms with imported
parent stock and have supplied day-old-chicks (DOCs) or point-of-lay (POLs) birds to
farmers. However, as with so many state run operations, there are real problems in managing
such enterprises efficiently. Lack of working capital and staff incentives have resulted in most
of them operating at a very low level of productivity and at a financial loss. The alternative of
placing such activities in the private sector should be encouraged. Initially this may involve a
phased approach through increasing cost-recovery to full privatization of government
services. Non-governmental organisations can have a role in providing skills, start-up loans,
etc., to assist private entrepreneurs in establishing themselves. Wherever possible the
incubation, brooding, rearing and production of hatching eggs can be undertaken by separate
specialised producers within the village.

In many developing countries improved birds have to be imported. There are a number of
options that can be considered:

•   Importing grandparent stock to produce parent stock in the country. This requires
high levels of management, a regular supply of quality inputs, and a sufficient demand
for parent stock.

•   Importing parent stock as either fertile eggs or day-old chicks to supply commercial
birds for distribution. This is usually the most economic option if acceptable levels of
production can be maintained.

•   Importing commercial fertile eggs or day-old chicks for direct supply to farmers.
This option might be feasible in establishing a programme but it is costly. Although the
full costs involved in producing DOCs locally from parent stock may exceed the cost of
importing commercial DOCs if management and performance is low. With full cost
recovery, these costs will have implications for the financial viability of the enterprise
that must be understood.

There are other issues that also need to be considered. The indiscriminate distribution of
imported breeds could have long-term adverse effects in diluting the advantageous traits in
the indigenous breeds, especially broodiness in local hens.

There is potential for improving locally adapted breeds by selection. Virtually, all the



indigenous breeds have not been subjected to any selection process, other than natural
selection. The consequence is that there is a large variation in production traits (i.e., number
of eggs laid, etc.) between individuals in the overall population. By identifying and selecting
the top performers for a given trait, and given the chicken’s short generation interval, it would
be possible to make substantial gains in genetic potential within the existing production
environment. However, care must be taken since some traits are genetically negatively
correlated i.e. broodiness and egg production. The logistical constraints in successfully
implementing such a programme are formidable.

Institution support: The promotion and development of producer groups as the basis for
self-sufficiency should be supported through training (technical and business management)
and start-up capital in the form of goods or services. Involvement and support for the private
sector in the provision of goods and services should be encouraged and, initially, this would
involve the introduction of cost recovery for government goods and services that provide a
‘private’ rather than a ‘public’ benefit.

How to Market Quality Eggs
Quality Criteria

Quality determines the acceptability of a product to potential customers. The quality of
eggs and their stability during storage are largely determined by their physical structure and
chemical composition. It is important therefore that those concerned with the handling of eggs
are knowledgeable about this information in order to understand why eggs need to be treated
in specific ways and to have a rational basis for day-to-day marketing decisions.
Composition and Attributes of Eggs

An egg consists of shell, membrane, albumen or white and yolk.
The shell: The shell of an egg has a rigid yet porous structure. The porous shell has great

resistance to the entry of micro-organisms when kept dry and considerable resistance to the
loss of moisture by evaporation. The colour of the shell, which may be white or brown
depending on the breed of the laying chicken, does not affect quality, flavour, cooking
characteristics, nutritional value or shell thickness.

Shell Membrane: Inside the shell there are two membranes. The outer membrane is
attached to the shell, the inner membrane is attached to the albumen or egg white. These two
membranes provide a protective barrier against bacterial penetration.

Air Space: An air space or air cell is a pocket of air usually found at the large end of the
egg interior between the outer membrane and the inner membrane. This air cell is created by
the contraction of the inner contents while the egg cools and by the evaporation of moisture
after the egg has been laid. The air cell increases in size as time passes.

Egg Albumen or White: The albumen of the egg is composed of the outer thin albumen
and the inner firm or thick albumen. The outer thin albumen spreads around the inner firm
albumen. The inner firm albumen in high quality eggs stands higher and spreads less than the
outer thin albumen.

White Fibrous Strips: These are twisted, cord-like strands of egg white, known as
chalazae, which hold the yolk in position. Prominent thick chalazae indicate high quality and



freshness.
Yolk: The yolk is almost spherical and is surrounded by a colourless membrane. The

colour of the yolk varies with the type of feed given to the laying hen. If the laying hen is fed
on maize, for example, the yolk will become a bright yellow. The colour of the yolk does not
affect the nutritional content.

Egg Weight: The weight of eggs varies widely depending on many factors such as the
breed, the age of the layer and environmental temperature. In Africa, for example, the egg
weight may range from 35 to 65 grams, while in Europe it may range from 45 to 70 grams. As
a layer gets older the weight of the eggs increase as can be seen in the following figure.

The components of an egg weighing 60 grams are made up as follows:
•   yolk (29%)-17.4 g
•   white (61.5%)-36.9 g
•   shell (9.5%)-5.6 g.

Nutritional Value
Eggs are a good source of high quality protein. They provide important sources of iron,

vitamins and phosphorus. As a nutritional source of vitamin D, eggs rank second only to fish
liver oils. Eggs are low in calcium, which is discarded in the shell, and contain very little
vitamin C.

Eggs provide a unique and well-balanced source of nutrients for persons of all ages.
Hard-cooked egg yolks are of great nutritional value as a major supplementary source of iron
for infants. When children reach one year of age they may also be given egg whites. Eggs
contain significant nutritional value, which is essential during rapid body growth, and
therefore are excellent food for young children and teenagers.

Low caloric value, ease of digestibility and high nutrient content make eggs valuable in
many therapeutic diets for adults. During convalescence, when bland diets may be required,
eggs provide a good nutritious diet. For older people, whose caloric needs are lower, eggs
are an easy, inexpensive and nutritious food to prepare and eat.

Availability, modest cost, ease of preparation, popular taste appeal and low caloric
value give eggs a primary advantage for human nutritional needs.
Shell Quality: Texture, Colour, Shape and Condition

The ideal shape of an egg as established by tradition and by practical considerations.
Shell quality characteristics that must be considered are as follows:

•   cleanliness
•   soundness (unbroken)
•   smoothness
•   shape.
The two most desirable shell qualities, cleanliness and soundness, are largely controlled

by the production and handling of eggs. Eggs with shell defects should be removed from eggs
destined to the retail trade. Clearly, consumers have adverse reactions to cracked or dirty
eggs. Even if the cracks in an egg are only visible when candling, the micro-cracks may have
serious consequences on quality. These eggs may be sold locally and possibly only a few



hours after lay.
When the membrane is broken as well as the shell, the contents of the eggs can leak, and

therefore the only practicable market outlet is sale as egg pulp. If the eggs are dirty, for
example, with blood or faeces, consumers will react unfavourably to them.

Although shell colour is no indication of quality, consumers in some markets may prefer
white eggs or brown eggs. In such circumstances, it is advisable to sort eggs by shell colour.
Yolk and Albumen Quality

In quality eggs the yolk should be round, firm and stand up well, and be yellow in colour.
There is often prejudice against very pale or deeply coloured yolks, however, there are

some exceptions. In some Italian markets, for example, red yolks are a strong selling point.
The yolk should have a pleasant, mild egg odour and flavour and should be surrounded by a
large amount of upstanding thick white with only a small amount of thin white. The egg white
should have the normal slightly green-yellow colour, though it may be slightly cloudy in
appearance.

Consumers are generally very critical of any abnormal conditions in the egg yolk and
white. Factors that may cause loss of quality are as follows:

•   natural factors
•   temperature
•   humidity
•   time
•   handling
•   storage
•   tainting.
Natural factors, for example, can be blood spots, which may range from small specks to

a square centimetre in size. They may vary in colour from light grey to bright red and may be
found in the yolk or in the egg white. “Blood eggs”, with blood diffused throughout the white
or spread around the yolk, are not commonly found and are generally rejected by the
consumer.
Deterioration

The changes that occur in eggs stored for a week to ten days at a temperature between
27° and 29°C are comparable to those that occur in similar eggs in cold storage for several
months at a temperature of-1°C. In advanced stages of deterioration, the thick white may
disappear entirely and the yolk may enlarge to the point where its membranes are so
weakened that it breaks when the egg is opened. Changes in odour and flavour take three or
four weeks at a temperature of 21°C, or six to seven weeks at a temperature of 10°C to
become noticeable to the ordinary consumer.

Temperature, humidity, air movement and storage time can all have adverse effects on
interior quality. These factors, if not controlled, can cause loss of moisture in eggs. Loss of
water through the porous shell will mean loss of weight. A loss of weight of two to three
percent is common in marketing eggs and is hardly noticeable to consumers. However,
enlarged air cells and a decreased size of egg contents become noticeable when losses
exceed this extent.



Coating eggs with oil and other substances and storing them at low temperatures and high
humidity may control moisture loss. The best conditions for storage are at a temperature of
about-1°C and relative humidity between 80 and 85 percent. At a temperature of 10°C, lower
relative humidity is needed, between 75 and 80 percent. At all temperatures there is the risk
of mould spoilage where the relative humidity is too high. Packaging materials that are too
dry or are excessively moist and absorbent will also accentuate evaporation losses.

The contents of eggs when just laid are usually sterile and contain few organisms capable
of causing spoilage even when the shells are slightly dirty or stained. The main cause of
spoilage by bacteria is the washing of dirty eggs before marketing. When the egg is washed,
organisms from water-usually bacteria-can penetrate the shell. Once inside they multiply and
eventually spoil the egg, causing green, black and red rots. Even when eggs become wet
without any cleaning process, for example, by condensation after removal from refrigerated
storage into a warm temperature, conditions may be favourable for the penetration of
microorganisms and rotting may follow. When eggs are kept dry, no such way is provided for
bacteria to penetrate the shell. Mould spores normally present on eggshells may, if sufficient
time elapses, germinate and grow, penetrating the shell and causing spoilage. Generally, this
occurs only when eggs are in cold storage for several months or more under conditions of
high humidity (above 85 percent). It can occur, however, at any temperature if the humidity is
sufficiently high and the holding time long enough.

Eggs can easily be tainted by strong odours from kerosene, gasoline, diesel oil, paint and
varnish, and by such fruit and vegetables as apples, onions and potatoes. Special care must,
therefore, be taken in storage, packaging materials and transport facilities used.

Managing and Maintaining Quality
Maintaining fresh egg quality from producer to consumer is one of the major problems

facing those engaged in marketing eggs. Proper attention to production, distribution and point-
of-sale phases are of vital importance in maintaining egg quality.
Production Factors

The main production factors that affect quality maintenance are the following:
•   breed
•   age
•   feed
•   management
•   disease control
•   handling/collecting eggs
•   housing.
Breed: The breed of the laying hen affects shell colour; for example, Leghorns produce

white eggs, while Rhode Island Reds produce brown eggs. The following egg quality factors
are partly inherited: shell texture and thickness, the incidence of blood spots and the
upstanding quality and relative amount of thick albumen. Though it may not always be
possible, a consistent policy of selection for breeds by egg producers can bring noticeable
improvements to quality.



Age: Birds typically begin producing eggs in their twentieth or twenty-first week and
continue for slightly over a year. This is the best laying period and eggs tend to increase in
size until the end of the egg production cycle. Birds lay fewer eggs as they near the moulting
period. In the second year of lay, eggs tend to be of lower quality.

Feed: Egg quality and composition derive primarily from what a layer is fed. In terms of
taste, for example, eggs laid by hens fed on fishmeal will have a “fishy” taste. The type of
feed will also influence the shell of an egg and the colour of the yolk. Layers must be kept
away from certain plant foods if egg colour defects are to be avoided. These may include
cottonseed meal and the foliage of the sterculiaceae and malvaceae such as mallow weed.

Regular access to fresh or high-quality dehydrated green feed helps birds to produce
eggs with a uniform yellow yolk. Yellow maize, alfalfa meal, and fresh grass provide good
pigment sources for a normal yellowish-orange yolk colour.

Management: Good general management of the laying flock can improve egg quality. If
birds are treated correctly and not put under conditions of stress they will produce properly.

Disease Control: Diseases have an effect on egg quality. Infectious bronchitis and
Newcastle disease, for example, will cause birds to lay eggs with poor quality shells and
with extremely poor quality albumen. Many of the birds continue to lay poor quality eggs
even after recovery. Effective vaccines should be administered.

Handling/Collecting Eggs: Frequent collection is essential each day in order to limit
the number of dirty and damaged eggs and also to prevent the hens from eating the eggs.
Careful handling is necessary in order to avoid breakage.

Laying House: The number of dirty eggs produced can be reduced significantly by
providing good housing and clean nests for the layers. Cleaning and hygiene operations
should be carried out frequently.
Measures to Prevent Deterioration During Marketing

Temperature: By far the most effective method of minimizing deterioration of quality in
eggs is to keep them at temperatures below 13°C. Eggs should never be left standing in the
sun or in a room that gets very hot at some point in the day, but should be moved into shaded,
well-ventilated rooms and underground cellars as quickly as possible. Various methods to
prevent deterioration by temperature are shown below:

1.   A simple method is covering eggs with green leaves, so as to reduce temperature.
2.   A method commonly used is that of putting eggs in a porous pot where the outside of

the pot is kept damp. Great care should be taken, however, to avoid the excess use of
water, which could trickle down to the bottom of the pot damaging the eggs at the
bottom.

3.   Eggs can be kept in a wide-mouthed earthen pot that is buried in the ground up to half
of its height. The inside of the pot is lined with a thin layer of grass to prevent the eggs
being spoiled by excess moisture. Eggs are placed in the pot as soon as they are
collected and the top covered with a thin cloth to facilitate the exchange of air. A layer
of sand and earth is spread around the earthen pot and water is sprinkled on it
frequently during the day. The eggs are turned once a day to prevent the internal yolk of
the egg from sticking to one side of the eggshell. Such a system may reduce the egg
temperature by 8°C below the temperature outside the pot.



4.   Another method that can be used which is ideal for dry climates makes use of the
cooling effect of evaporation. Baskets of eggs are stored in a small wooden or wire-
frame cupboard. A water tray is kept on top of the box and pieces of sacking are
placed in the tray and arranged so that they hang on all sides of the box. More
elaborate versions with arrangements for a steady dripping of water on to the sacking
can be developed. In humid areas such devices would be less useful. The maintenance
of egg quality in wet tropical areas is extremely difficult without refrigeration.

5.   Refrigerated storerooms can be used if electricity is available. An example of a
refrigerated storeroom is shown below. If refrigerated storehouses are not
economically viable, the use of electric fans may be appropriate.

Refrigerated Storeroom
The cooler should be shaded from direct sunlight. It is most efficient when air circulates

freely round it and does not give good results in a closed room. The cooling effect can be
intensified by blowing air through damp sacking with an electric fan.

Producers, wholesalers and retailers should move eggs to consumers as quickly as
possible to minimize the risk of spoilage. The importance of avoiding delays at all stages in
the distribution channel cannot be overemphasized and should be the primary consideration
determining marketing arrangements.

Treatment of Dirty Eggs: Some eggs will inevitably have dirty shells. For the purpose
of appearance, washing is the most effective and simplest method of removing dirt and stains
from the shell surface. The water, however, may contain bacteria that could penetrate the
porous eggshell causing it to decay. Odourless detergent-sanitizing substances should be used
in the water to wash eggs, but these may be difficult to obtain.

Eggs can be submerged in clean hot water (water temperature should be around 38°C);
however, this may cause thermal cracks in the eggshell and internal expansion of the egg
content. It is better to avoid washing eggs altogether. Using dry abrasives for scraping and
brushing may be the optimal solution. In using this method, care should be taken to avoid
removing excessive shell material, which will weaken the shell and increase the rate of
evaporation.

The cooler should be shaded from direct sunlight. It is most efficient when air circulates
freely round it and does not give good results in a closed room. The cooling effect can be
intensified by blowing air through damp sacking with an electric fan.

Shell Oiling: Coating eggs with a thin film of oil greatly reduces losses by evaporation,
especially where eggs are in cold storage for several months or are held at temperatures
above 21°C. Special odourless, colourless, low-viscosity mineral oils should be used.
Where eggs must withstand high temperatures, they should be oiled from four to six hours
after lay. If eggs are to be stored at a temperature of 0°C, they should be oiled 18 to 24 hours
after lay. Eggs can be oiled by hand dipping wire baskets or by machine. The temperature of
the oil should be at least 11°C above that of the eggs. Before the oil is reused, it should be
heated to a temperature of 116°C to prevent bacteria survival and then be filtered. The oil
reservoirs should be cleaned properly. In terms of appearance oiled eggs differ from other
eggs only in the slight shine left on the eggshells by the more viscous oils.
Inducements for Quality Maintenance



Provision of effective incentives for the adoption of quality maintenance procedures is
the function of the marketing system. It must provide some means whereby egg quality can be
appraised and a system of purchasing premiums and deductions applied accordingly. Methods
of assessing quality of eggs are discussed below.
Grading and Standardization

Grading and standardization consist of arranging produce into a number of uniform
categories according to physical and quality characteristics of economic importance. It is a
process of identification, classification and separation.

The advantages of grading and standardization are as follows:
•   Different grade eggs may be sold to different customers. Customers willing to pay more

for high quality eggs will be served. On the other hand, eggs with micro-cracks or
small blood spots may be sold to bakeries.

•   Setting and maintaining a reliable standard creates consumer confidence in the product
and a favourable reputation. This will enable buyers (wholesalers, retailers, exporters,
consumers) to purchase a reliable product that they recognise and may well avoid
inspection and disputes.

•   The ability to furnish an accurate description of eggs in storage may help in obtaining
credit.

Grade Specifications
The value factors most generally appreciated in eggs are internal quality, appearance and

soundness of shell, size and colour.
Most egg marketing systems find it advantageous to adopt grading practices that:

•   eliminate inedible and defective eggs;
•   separate eggs into high and lower acceptable categories; and
•   establish uniform weight classifications.
The various egg sizes according to weight used in the United States are as follows:

•   Jumbo = 70 g and above
•   Extra large = 65–70 g
•   Large = 56–65 g
•   Medium = 49–56 g
•   Small = 42–49 g
•   Peewee = 35–42 g.
Of course, different size specifications and quality factors vary from country to country;

for example, the various sizes according to weight used in Africa are as follows:
•   Large = 65 g and above
•   Medium = 55-65 g
•   Small = 45-55 g.

Quality Specifications Development
A simple set of quality specifications might be set up as follows.
First Grade: The shell must be clean, unbroken and practically normal in shape and



texture. The air cell must not exceed 9.5 mm in depth and may move freely, but not be broken
and bubbly. The yolk may appear off-centre, but only slightly enlarged, and may show only
slight embryonic development. No foreign objects may be present.

Second Grade: The shell must be unbroken, but may be somewhat abnormal in shape and
texture. Only slight stains and marks are permitted. The yolk may appear dark and enlarged
and may show embryonic development, but not at the blood vessel stage and beyond. Blood
spots less then 6mm in diameter are permitted.

Third Grade: Other edible eggs are permitted, that is, those that are not rotted, mouldy
or musty. Also, those eggs that are not incubated to blood vessel stage, and those not
containing insects, worms or blood spots 6mm in diameter, are permitted.
Interior Quality

The most accurate test of interior quality is the break-out method— open the egg on to a
flat glass surface and compare the appearance of the yolk.

In marketing, however, the above method can only be used on a sample basis. A method
that does not require egg breaking is more appropriate.
Candling

Candling is the only method of testing eggs for quality, internally and externally, without
breaking them. It consists of inspecting an egg with a beam of light that makes the interior
quality visible. A very simple form of candling is placing a candle in a dark room and
positioning an egg in front of the flame and looking at the interior quality. If electricity is
available, a light bulb can be placed in the box, otherwise a paraffin lamp or candle can be
enclosed in a casing. The hole in the box should be about 3 cm in diameter, sufficient for egg
sizes ranging from 40 to 70 grams. The light will shine out of the hole making the interior egg
quality visible.

Candling Method: Pick four eggs to be candled and put two in each hand. Place the first
egg near the candling box hole with the large end of the egg held against the light, and with the
axis at a 45° angle so that the egg has light shining through it. Twirl the egg so as to observe
defects which otherwise might not be observed. If first egg candled is free of defects, roll the
first egg back in to the palm of the hand. Meanwhile, the second egg in the other hand should
be brought to the light and examined. While the second egg is up against the light, the third egg
in the other hand should be brought into candling position. Although the beginner will soon
learn to detect such things as cracked shells and bloodspots, considerable training is needed
before internal quality can be estimated with reasonable accuracy. The main interior quality
points to be observed in candling can be summarized as follows:

Yolk: The judgement of internal quality is based mainly on the visibility, ease of
movement and shape of yolk. Common yolk faults are the following:

•   Sided-displaced to an appreciable extent from its normal central position.
•   Stuck-on twirling the egg, it may be found that the yolk is stuck to the inner shell

membrane.
•   Patchy-uneven in colour, including defects sometimes described as “heat spots.”
•   Abnormal in shape-flattened or irregular and in extreme cases may be broken and

dispersed in the white.



•   Discoloured-of a dark or greyish appearance often with a very distinct outline.
•   Embryonic develop ment–first shows as a dark halo round the germ cell near the

centre of the yolk and later as thin blood vessels and a bright blood ring.
White: In practice, the quality of egg white is judged by the degree of movement of the

yolk and by the definition of its outline. Common faults in egg white are as follows:
•   Discoloured-definitely tinted grey, yellow, green or brown.
•   Cloudy-muddy or streaky. Usually this condition indicates potential rot, but washing an

egg in very hot water can cause a similar appearance.
Air Cell: The depth of the air cell is a rough indication of the age of the egg and there is

often a relation between this depth and the internal quality. Hence, the depth of the air cell is
taken into account in candling, but other indications of quality are given equal weight. The air
cell may be:

•   Large-exceeding 6 mm in depth.
•   Running-if the air cell is broken, one or more air bubbles will be found in the white. If

the air cell has forced its way between the two shell membranes, bubbles will move
around the shell when the egg is candled. A running air cell, however, may be caused
by rough handling and should not exclude the egg from a high-grade class.

•   Ringed-the air cell is very large, sharply defined and with grey or brown edges.
Other common defects of internal quality that may be found are listed here:

•   Blood spots-clots or streaks of blood in the white or adhering to the yolk.
•   Blood egg-blood is diffused throughout the white or spread around the yolk.
•   Meat spots–fatty material, fleshy or liver-like that may be found floating freely in the

white, embedded in the chalazae or attached to the yolk.
•   Staleness-in most cases the air cell is abnormally large, clearly defined and often

ringed. As a rule the yolk is sided and its outline clearly defined.
•   Mould growth-usually grey or black in colour, but can occasionally be pinkish, found

on the outside and inside of the shell or shell membranes.
•   Rot –usually violet, green, red or blue in colour. The early stages of a rot are less easy

to detect, but any egg with a streaky, turbid white should be rejected. The egg may have
an unpleasant smell even if unbroken.

•   Taint-the egg has an abnormal odour.
Shell condition: Weak, rough, mouldy, cracked and deformed shells may be detected as

eggs are picked up for candling. But with candling small or micro-cracks on the eggshell can
be seen.

Another method of verifying shell soundness is that of gently hitting two eggs together
(belling). A dull sound instead of clear clinking indicates a cracked egg.
Developing a Standardized System

Any system used to grade the quality and weight of eggs is only effective if it ensures that
consumers obtain eggs of the quality and kind they want. This requires that three conditions be
met:

1.   The initial classification must be correct.



2.   There should be no appreciable deterioration between time of grading and time of
sale.

3.   The consumers should have a clear guide to the quality of produce they are purchasing.
In developing a grading system, the following preparations are vital:

•   Study thoroughly the pattern of production, consumption and trade.
•   Work out grade specifications in close consultation with those traders who would be

likely to take advantage of them.
•   Qualified inspectors are needed to ensure that conformity with the grades indicated is

upheld. Producers and packers who accept their inspection can be authorized to apply
approved grade stamps.

•   Legislation should be enacted to prevent the possibility of misleading labelling. Certain
standards may be made obligatory, for example, minimum standards to protect
consumers from unwholesome and dangerous foods.

•   Finally, if consumers are to take full advantage of a grading system, the grade
indications should be clear and easily understood.

It is important that eggs are not allowed to deteriorate below the grade indicated before
they reach the consumer. Under conditions of high humidity with temperatures of 32°C and
above, eggs being distributed may undergo considerable deterioration in only a few days.
Under such circumstances, the inspection of eggs held for more than three or four days must
be clearly and responsibly assigned.
Equipment and Candling Layout

In order to grade and pack eggs with consistent accuracy, speed and economy, it is
essential that adequate facilities be provided. These include a semi-darkened room, without
stray illumination, that is well equipped with bench and shelf space and with good facilities
for handling of eggs and recording results. The candling device, if possible, should be
adjustable and mounted at such a height that the beam of light when emerging horizontally
from the device arrives at about the height of the operator’s elbow.

The lamp or light bulb in the candling box should be kept clean. An operator should use
the same candling apparatus every day to help minimize errors. Each operator must have
enough room to move freely and handle packing materials and boxes. Efficiency can be
increased by installing partitions between candling benches, arranging supplies of packing
materials conveniently and by providing for the easy disposal of damaged materials. Floors
and walls should have smooth, hard non-reflecting surfaces and be rounded at intersections.
Thorough cleanliness is essential to prevent bad odours. Good ventilation should be
provided.

The candling bench should be designed to particular needs. Where there are only a few
candling benches, operators themselves can obtain eggs and supplies from nearby stocks and
carry away completed egg cases. As the volume handled increases, however, it usually
becomes more efficient to assign a special worker to service the candlers.

Packaging, Transport and Storage of Eggs Packaging of Shell
Eggs



Nature has given the egg a natural package-the shell. Despite its relative strength, the egg
is an extremely fragile product and even with the best handling methods, serious losses can
result from shell damage. Economical marketing generally requires that eggs be protected by
the adoption of specialised packaging and handling procedures.
Functions of Packaging

Packaging is an important component in delivering quality eggs to buyers. It embraces
both the art and science of preparing products for storage, transport and eventually sale.
Packaging protects the eggs from:

•   micro-organisms, such as bacteria;
•   natural predators;
•   loss of moisture;
•   tainting;
•   temperatures that cause deterioration; and
•   possible crushing while being handled, stored or transported.
Eggs also need to breathe, hence the packaging material used must allow for the entrance

of oxygen. The material used must be clean and odourless so as to prevent possible
contamination and tainting. Authentic egg packaging materials can be reused, but careful
attention must be paid to possible damage, odours and cleanliness. The packaging must be
made to withstand handling, storage and transport methods of the most diverse kind and to
protect the eggs against temperatures that cause deterioration and humidity. Finally,
consumers like to see what they are buying, especially if it concerns fresh produce. An egg
package should be designed so that the customers not only recognise the product as such, but
can also see the eggs they are buying. Many factors must be taken into consideration for
packaging eggs. It is important to obtain information regarding the necessary requirements for
a particular market, such as:

•   quality maintenance;
•   storage facilities;
•   type of transport;
•   distance to be travelled;
•   climatic conditions;
•   time involved; and
•   costs.

Egg Packages
There are many different types of egg packages, which vary both in design and packaging

material used.
Type 1: Packing eggs with clean and odourless rice husks, wheat chaff or chopped straw

in a firm walled basket or crate greatly decreases the risk of shell damage. The basket has no
cushioning material such as straw and therefore, damage to the eggs may occur more easily.
This kind of packaging may be fit for short distance transport.

Type 2: A very common form of packaging is the filler tray. The fillers are then placed in
boxes or cases.

Filler trays are made of wood pulp moulded to accommodate the eggs. They are



constructed so that they can be stacked one on top of the other and can also be placed in boxes
ready for transport. Filler trays also offer a convenient method for counting the eggs in each
box, without having to count every single egg. Usually, the standard egg tray carries 36 eggs.
Therefore, if a box holds five trays, for example, the box has a total of 180 eggs (36 x 5 =
180).

The cases used may be made of sawn wood; however, they are more commonly made of
cardboard. When using cardboard cases, special care must be taken in stacking so that
excessive weight is not placed on a case at the bottom of a stack.

The advantages of using plastic egg fillers are that they can be reused and are washable.
The fillers can be covered with plastic coverings and be used as packages for final sale to the
buyer. More importantly, however, plastic transparent fillers allow for the inspection of eggs
without handling or touching the eggs.

Type 3: Eggs can also be packed in packages that are smaller and specific for retail sale.
Each package can hold from two to twelve eggs. It is also possible to pack eggs in small
paperboard cases and cover them with plastic film. Egg cases have also been developed from
polystyrene. The advantages of using polystyrene are superior cushioning and protection
against odours and moisture. The package is also resistant to fungus and mould growth. The
use of small cases is restricted by availability and cost considerations. However, small cases
are good for retailers and customers. They are easy for the retailers to handle and customers
are able to inspect the eggs.
Labelling

Labels are a source of important information for the wholesaler, retailer and consumer
and not just pieces of paper stuck onto cartons or boxes. The important facts on the label
contain information for buyers concerning the eggs, their size and weight and quality/grade
description-AA, A or B. Labels may also indicate the producer, when the eggs were laid,
how to store them and their expiration date. Persuading the buyer to purchase the product
without tasting, smelling or touching is another function of labelling.

Labels can be either printed directly on cartons or attached to the cartons. The cost of
labelling must be taken into consideration.
Costs of Packaging

When calculating the costs of packaging, expenses must be considered for:
•   packaging materials;
•   labelling;
•   labour;
•   additional working capital required;
•   changing existing facilities (if applicable); and
•   packaging machinery (if applicable).

Storage of Eggs
The storage of shell eggs during the main laying season, in order to conserve them for

consumption when they are scarce, has been practised for many centuries.
For the successful storage of eggs, the following conditions must be met:

•   The eggs placed in storage must be clean; they must not be washed or wet.



•   Packaging material used should be new, clean and odourless.
•   Loss of water due to evaporation should be reduced to a minimum.
•   The storage room must be free from tainting products and materials and should be

cleaned regularly with odourless detergent sanitizers.
•   The storage room must be kept at a constant temperature and humidity must be checked.
•   There should be air circulation in the storage room.
•   Eggs should be stored so that they are allowed to breathe.
•   As far as possible, interior quality should be monitored; there should be a good

proportion of thick white, the yolk should stand up well, and the flavour of white and
yolk should be good.

If all of the above requirements are to be met, refrigerated storage is necessary.
Cold Storage of Eggs

In the tropics, eggs can deteriorate very quickly unless they are stored at low
temperatures. The ideal temperature for storage in such climates is 13°C or lower (usually
between 10° and 13°C). Here refrigeration is a necessity for successful commercial storage;
however, it may be unavailable or the costs too high.

The most important factors in successful cold storage are as follows:
•   The selection and packaging of eggs.
•   The equipment and preparation of the cold store.
•   Proper temperature, humidity and air circulation.
•   Periodic testing for quality.
•   The gradual adjustment of eggs to higher temperatures when removed from storage.
The Selection and Packaging of Eggs for Storage: Eggs for storage must be clean, of

good interior quality and have a sound shell. If they are to be stored for more then a month,
they should be equivalent to the U.S. grade A. Therefore, it is best to candle all eggs before
storage. It may also be advisable to take a sample and to break out these eggs as a further
quality check. The period of time between laying and storage should not be more than a few
days. The eggs should be kept cool during that time. Packaging materials used for storage
should be new, clean, odourless and free from damage. When packaging material is reused, it
is extremely important that it is clean, odourless and free from damage. It is important that the
material used allow the eggs to “breathe” and to be free from tainting odours. It should also
be sturdy in the event that the cases have to be stockpiled on top of one another.

The Equipment and Preparation of the Cold Store: The storage room should have a
concrete floor that is washable. Walls and ceilings must also be washable. Wooden buildings
have been found to be satisfactory, provided they do not impart foreign odours or flavours to
the eggs. The room should be scrubbed thoroughly with hot water and soap or an odourless
detergent sanitizer before being used. A final rinse with a hypochlorite solution will help
greatly in deodorizing the storeroom. A liberal application of freshly slaked lime to unpainted
plaster surfaces will also help. The storage room should be aired and dried out thoroughly
after cleaning, then closed up and the refrigeration turned on. It is best to allow several days
for the temperature and humidity to stabilize before introducing the eggs.

Proper Temperature, Humidity and Air Circulation: Careful and accurate control of



the air condition is essential. A temperature between -1.5° and -0°C is recommended. At a
temperature of -2.5°C eggs freeze. The room should be well constructed and insulated and the
refrigeration should be capable of maintaining an adequate uniform temperature in all areas.
The cases of eggs should be separated by wood-strips and kept well away from the walls so
as not to obstruct air circulation. Aisles left for the convenience of handling specific egg
cases also help air circulation. Periodic ventilation of the storage room is advisable to
promote air exchange.

The relative humidity should be between 80 and 85 percent at a cold storage temperature
of –1°C. At cold storage temperatures of about 10°C the relative humidity should be between
75 and 80 percent. In such instances, on average, egg weight loss should not exceed 0.5
percent per month. During the early stages of storage when the packaging material is
absorbing moisture at a high rate, the floors should be sprinkled with clean water several
times a day. If forced-air circulation is feasible, a controlled temperature water-spray air
washer may be used. If the humidity becomes excessive, part of the air can be cycled through
a unit containing calcium chloride. Where eggs have been oiled less attention can be paid to
the humidity level.

Periodic Testing for Quality: Periodic quality checks are essential if the risk of heavy
egg losses is to be avoided. Every month or so a sample of eggs should be selected from the
various lots and tested. Usually a sample of about 1 percent of all eggs in storage may be
sufficient. For example, if 3 000 eggs are kept in storage, 30 eggs sampled from various egg
cases will enable a good estimation of the general quality level of the eggs. If there is
evidence of excessive deterioration, it is best to dispose of the eggs quickly, after eliminating
those that are unfit for consumption.

The Gradual Adjustment of Eggs to Higher Temperatures: Care must be taken in
removing eggs from storage to avoid the condensation of moisture on shells. This is
minimized by raising the temperature slowly or by moving the eggs through rooms with
intermediate temperatures. If condensation occurs, the eggs should be held under conditions
that allow the moisture to evaporate within a day or so.

As indicated earlier, eggs should not be stored with products that may taint them. For the
long term, eggs are best stored alone, while for the short term they may be kept with dairy
products such as milk and mild-flavoured cheese. The average storage life for eggs is
between six and seven months.

How the Economics of Cold Storage Works
There is a tendency to underestimate the difficulties involved in providing good cold

storage facilities and to recommend their installation without adequate investigation of their
cost and potential economic return. The following factors should be considered when
contemplating cold storage:

•   Refrigeration is a complex and highly technical business.
•   Capital investment and operating costs must be estimated.
•   Potential available business must be appraised.
The potential available business must be appraised as well as its distribution over the



different seasons of the year and the costs involved. Egg storage to even out the availability of
supplies is likely to provide business for only a part of the year. The average—not maximum
—price difference between the plentiful and scarce seasons must be calculated. If projected
returns do not significantly exceed the costs envisaged for storage, there is little incentive for
egg traders to make use of storage.

It must be considered that some egg producers, according to their circumstances and
possibilities, maintain yearly production through special breeding and feeding programmes
and by providing illumination in the hen laying houses. This may even out the rate of egg
production throughout the year and hence long-term storage should not be considered.
Layout of Packaging and Storing Facilities for Shell Eggs

A model layout of a packaging and storing room for shell eggs is seen below:
1.   Eggs enter the packing/storage facility
2.   Temporary store room
3.   Candling room
4.   Weighing/cleaning room
5.   Packaging area
6.   Long-term storage
7.   Eggs ready for transport.
The layout for the packaging and storing facility is of great importance for efficient and

effective management. The various rooms should be kept clean, well ventilated and, where
necessary, refrigeration provided. All personnel working in the facility should wear clean
outer garments, use caps or head bands and wash their hands when handling eggs and
equipment. All equipment used should be clean.

Eggs Enter the Packing/Storage Room: Eggs from production are brought into the
packing/storage facility. Eggs can be brought in by hand or by conveyor belt. In intensive egg
production, the birds lay eggs that roll out of the cage onto conveyor belts, which transport the
eggs directly to the packing/storage facilities.

Temporary Storage Room: Here eggs are stored temporarily before they are moved to
the candling room.

Candling Room: Eggs are brought into the candling room, where candlers verify the
interior and external quality of eggs. The small squares represent candling benches.

Cleaning/Weighing Room: After candling, eggs are transported by conveyor belts to the
cleaning/weighing room. Here eggs are cleaned with abrasives, where possible, and sorted
by weight. Usually, the size indicates which category eggs should fall into-small, medium or
large. This can be done by hand; however, automated weighing machinery is available.

Packaging Area: After weighing, the eggs are taken to the packaging area. Packaging
can be done either by hand or automatically by machinery. Each machine is set to pack only
predetermined egg weights. For example, machine No. 1 packs only 60-gram eggs. If the eggs
are below that weight, they will be conveyed to machine No. 2. The eggs are then packed
automatically.

After packing, eggs may either be kept in long-term storage or may be ready for
immediate transport.



Transport of Eggs
For the successful transport of shell eggs three essential requirements must be met:

1.   The containers and packaging materials must be such that the eggs are well protected
against mechanical damage.

2.   Care should be taken at all stages of handling and transport. Workers handling eggs
should be instructed so that they appreciate the need for careful handling. The
provision of convenient loading platforms at packing stations, loading depots and
railing stations, and handling aids, such as hand trucks and lifts, are of great help.

3.   The eggs must be protected at all times against exposure to temperatures that cause
deterioration in quality as well as contamination, especially tainting.

The permissible range of temperatures during loading and transport depends on the local
climatic conditions and the duration of the journey.

Care is needed to avoid excessive shaking, especially where roads are bad. Egg
containers should be stacked tightly and tied down securely to minimize movement. Covers
should be used to protect them from the heat of the sun, rain and extreme cold where
applicable. Where bicycles are used, a device such as a special carrier suspended on springs
may be helpful.
Recommended Temperatures for Loading and Transport

Transport over 2 or 3 days Transport over 5 or 6 days

Maximum on loading +6° C +3° C

Recommended for transport -1° to + 3° C -1° to + 1° C

Acceptable for transport 1° to + 6° C 1° to + 3° C

A basic prerequisite for all long-distance transport is that arrangements be made for
proper reception, handling and storage at the end of the journey. This is especially important
where large lots are delivered to a relatively small market. Without access to suitable storage
facilities, the eggs may have to be marketed quickly under adverse climatic conditions, which
may cause substantial quality deterioration and price losses.

Delivery of high quality eggs over long distances, especially in hot climates, generally
calls for refrigeration. Requirements for the successful operation of refrigerated transport
equipment are rather rigid especially as regards the following factors:

•   efficiency and durability of insulation;
•   adequacy and reliability of the cooling mechanism; and
•   adequate circulation of air within the vehicle or container so that variations of

temperature are slight.
Decisions on the establishment of new refrigerated transport services for eggs should be

based on thorough economic as well as technical evaluations.
The following criteria should be taken into consideration:

•   The need for a managerial and operational staff that is competent in all the operations
involved in assembling, loading and distributing.

•   The necessity of a sufficient volume of trade throughout the year.
•   The possibility of making up loads with other compatible produce, e.g. dairy products.



•   The possibility of carrying return loads, once eggs have been distributed.
•   The degree to which the demand for refrigerated transport is concentrated

geographically.

Identifying the right Marketing Agency for Eggs
The greater the distance between producer and consumer, the more complex is the

marketing organisation required to ensure that eggs reach consumers in the form, place and
time desired. Producers may decide to market their produce directly to consumers—direct
marketing—or may choose from a variety of marketing organisations that make up a marketing
channel. Direct marketing includes the following methods of selling:

•   sales from the farm (farm gate);
•   door-to-door sales;
•   producers’ markets; and
•   sales to local retail shops.
A typical marketing channel is made up of:

•   collectors;
•   assembly merchants;
•   wholesalers; and retailers.

Direct Marketing
Egg producers who are situated a short distance from consumers may be able to practise

direct marketing. Before choosing to sell their products directly to consumers, however, they
must evaluate two main factors:

•   Time. Producers who choose direct marketing have less time for production activities.
•   Cost. The costs involved in direct marketing.
There are four main ways to carry out direct marketing:
Sales from the Farm: Producers may be able to sell eggs directly from the farm (farm

gate). This, however, will depend on whether consumers are able and willing to go to the
producer’s facilities.

The main advantage of farm-gate selling is that the producer may be able to obtain a
market price for eggs without incurring marketing costs. The main advantage for the
consumers is that eggs will be fresh with little or no quality loss.

Door-to-door Sales/Street Hawking: Some consumers prefer that eggs be brought
directly to their door. This means that the producer must spend time on marketing; however,
consumers may appreciate the service and be willing to pay a good price.

Furthermore, the producer can take orders directly from consumers and carry only what
he/she is assured will be bought.

Producers’ Markets: Usually, the producer simply occupies a stall in a public
marketplace and offers his/her produce for sale. Eggs are commonly displayed in baskets and
often differentiated by weight/size and colour.

Sales in producers’ markets permit a farmer to make direct contact with consumers who



are not able to go to the production facilities. The main disadvantage of using such markets is
that, towards the end of the day, the producer may have to either reduce his prices sharply to
dispose of remaining stock or carry it back to the farm.

Sales to Local Retail Shops: Producers can also sell directly to local retail shops. This
requires some sort of agreement between the two parties regarding constant supply, quality
and payment methods.

In some cases, it may be possible for producers to sell directly to institutional consumers
such as hotels, restaurants, schools and hospitals. This type of direct marketing, however,
requires negotiation, which may result in a written contract of the duties and obligations of
both parties.

It also requires continual interaction over time between producer and buyer, a standard
egg quality agreement and a constant supply.

The producer must carefully evaluate the issues involved including the regular
production and transport of large quantities of eggs.
Marketing Channels

A marketing channel is composed of a set of separate but interdependent organisations
involved in the process of making a product available to consumers. The use of a marketing
channel is convenient particularly when the producer does not have the time or financial
means to carry out direct marketing.

Intermediaries are usually able to make the product widely available and accessible
because they are specialised and have experience and contacts. They also have a better
understanding of the egg market. Intermediaries take the risks involved in marketing and also
pay for the produce immediately.

Important Marketing Intermediaries
Collectors

Collectors undertake the initial work of assembling eggs from various producers or local
country markets. They operate either on a commission basis or by purchasing on their own
account. Where the quantity of eggs collected at each stop is small and frequent, this system is
often the most economic. Collectors may be itinerant merchants, producers themselves,
assembly merchants, wholesalers or their agents, or retailers.
Assembly Merchants

Assembly merchants may be divided into the following categories: local assembly
market; independent processor-packer; and, cooperative processor-packer.

Local Assembly Market: In a typical local assembly market, a private firm, a producers’
cooperative or a municipality provides an enclosed space for the use of sellers. Sales may
take place by public auction or by private negotiation, subject to rules such as those on
quality and payment arrangements. Auctioning requires the eggs to be graded and possibly
presented in standardized containers, marked with identifying names or symbols. The local
assembly market may provide cold storage facilities for the convenience of market users.

Independent Processor-packer: This type of enterprise usually purchases eggs either
through collectors or directly from producers. The processor-packer may pass by the farm



and pick up the eggs or the producer may deliver the eggs to the processing facilities where
they are graded and packed. Usually, eggs are sold to wholesalers; however, they are also
sold directly to retailers and institutional consumers such as hotels, restaurants and hospitals.

Cooperative Processor-packer: The same type of enterprise may be set up and run by a
cooperative association of producers. The main advantage is that the business is run by and
for those who use it, rather than by those who own it. Cooperatives can obtain financing,
provide extra competition to independent processor-packers and provide an alternative to
established intermediaries.

Before forming a cooperative, producers should carefully evaluate:
•   the market for eggs;
•   problems in existing marketing channels and how to remedy them;
•   the degree of know-how that producers have in marketing;
•   rules and regulations;
•   legal status;
•   availability of finances;
•   staffing requirements; and
•   appropriate geographic location.

Wholesale Distributor
Wholesaling includes all the activities involved in selling goods to those who buy for

resale or for business use. The main function of the wholesale distributor is to balance
supplies against retail requirements and to take the initiative of bringing produce from areas
where it is plentiful and cheap to those where it is relatively scare and expensive.
Wholesalers usually have a good knowledge of the market, access to the best information on
trends and prospects and working capital to carry business risks as required.

Wholesalers usually obtain eggs from central wholesale markets, assembly merchants,
collectors and local country markets; however, in some instances they go directly to the
producers. Eggs may be purchased directly or accepted for sale on a commission basis. Many
wholesalers have their own storage facilities. Wholesale distributors may engage specialised
transport agencies to transport eggs or operate such services on their own account.
Central Wholesale Markets

Central wholesale markets receive shipments from large farms and from country markets,
and constitute a supply source where wholesalers and retailers can obtain the various types of
produce they need. General wholesale markets sell many different products, including eggs.
Because it is the focus point of many smaller markets and also the point of contact for
suppliers to important groups of consumers, a central market is usually the primary price-
making mechanism for the production areas it serves. In this way it balances demand and
supply.
Retailer

In urban areas, egg sales are made through retailers. Four types of retailers usually carry
eggs in their shops:

•   poultry shops where only eggs and poultry are sold;
•   food shops specialising in eggs, poultry, cheese, butter, meat and fish;



•   general food shops and supermarkets selling all kinds of foods and household goods;
and

•   meat markets where all types of meat are sold and eggs are also offered for sale.
In some instances, retailers buy eggs directly from the producer and may have their own

process-packing facilities. As we have seen, marketing channels have different organisations
that carry out different functions, or it may be possible that an organisation carries out more
than one function. Vertical integration occurs when more than one of the stages of the
marketing channel is carried out by a single organisation. For example, a wholesaler may
have processing-packing facilities, retail outlets and employ collectors as well.
Evaluation of the Marketing Channel

Before choosing a marketing channel or channels to market eggs, producers should
carefully evaluate the following factors:

•   market requirements and their ability to meet these;
•   the type of intermediaries available;
•   the number of intermediaries necessary to reach the market;
•   alternative intermediaries different from the established marketing channel;
•   the responsibilities of intermediaries and terms of possible agreements;
•   costs involved;
•   possible sales by the marketing channel; and
•   the possibility of selling through a number of marketing channels.



Chapter 4 : Programmes for Animal
Husbandry Development

The contribution of animal husbandry and dairying to total gross domestic product (GDP) was
5.9 per cent in 2000-2001 at current prices. The value of output of livestock and fisheries
sectors was estimated to be Rs 1,70,205 crore during 2000-2001, which is 30.3 per cent of
the total value of output of Rs 5,61,717 crore from the agricultural and allied sectors. The
contribution of the milk group alone (Rs. 1,01,990 crore) was higher than wheat (Rs. 47,091
crore) and sugarcane (Rs. 27,647 crore).

It is estimated (1993-94) that almost 18 million people are employed in the livestock
sector in principal (9.8 million) or subsidiary (8.6 million) status. Women constitute about 70
per cent of the labour force in livestock farming.

The overall growth rate in the livestock sector is steady (around 4.5 per cent) in spite of
fact that investment in this sector is not substantial.

As the ownership of livestock is more evenly distributed with landless laborers and
marginal farmers, the progress in this sector will result in a more balanced development of
the rural economy.

Reviewing Ninth Plan
Cattle and Buffalo Development

The broad framework of the cattle and buffalo breeding policy being followed since the
mid-sixties envisaged selective breeding of indigenous breeds in their breeding tracts and use
of such improved breeds for upgrading of the nondescript stock. While the States accepted the
framework, appropriate implementation through field level programmes could not be done.
Lack of interest in promoting Breed Organisation/ Societies and related farmers’ bodies
contributed to the gradual deterioration of indigenous breeds. Government intervention for
breed improvement is not available to majority of owners of indigenous breeds of cattle.
Eventually, the availability of good quality bulls needed for natural mating in breeding tracts
became scarce, leading to further deterioration of indigenous breeds in these tracts.

Production of quality indigenous bulls has been a long-neglected area and would require
a major thrust in order to harvest the best male germplasm available in the country. The
present production capacity of frozen semen doses is about 30 million against the estimated
requirement of 65 million doses annually. Except for a few pockets in important breeding
tracts and in sperm stations, indigenous bulls of unknown pedigree and with poor quality
semen are generally used. Crossbreeding, which was to be taken up in a restricted manner
and in areas of low producing cattle, has now spread indiscriminately all over the country.
Continuous emphasis on cross breeding with exotic breeds even in the tracts of indigenous
breeds led to the near extinction of some of the known breeds. Further, the indiscriminate use
of contaminated semen or infected bulls results in the spread of sexually transmitted diseases
like Infectious Bovine Rhinotracheitis (IBR) at an alarming rate.



Milk Production
Milk production in India remained more or less stagnant from 1950 to 1970. Thereafter,

it increased rapidly, reaching 84.6 million tonnes (mt) in 2001-02 (anticipated). But the Ninth
Plan target of milk production (96.49 mt) was not achieved. The per capita availability of
milk increased from 112 gm per day in 1973-74 to about 226 gm per day in Achievements in
Livestock Sector India is currently the largest producer of milk (84.6 million tonnes during
2001-02) in the world.

India ranks 5th in Egg production (33.6 billion nos during 2001-02). Rinderpest, a
dreadful disease of ruminants has been eradicated from the country 2001-02. However, it is
still below the world average of 285 gm per day. Investment in the dairy sector in the Ninth
Plan decreased significantly compared to the Eighth Plan. Out of 168 Milk Unions, 58 Milk
Unions (34.5 per cent) were running in loss as of March 2000. So far, the Government policy
in the dairy sector has been to give preference to the establishment of milk processing plants
linking rural milk producers to urban consumers through a network of cooperatives.
Restrictions on establishing new milk processing capacity under Milk and Milk Products
Order (MMPO) has now been removed.

No policy measure has been undertaken so far to give a fillip to the unorganised sector
involved in the production of Indian dairy products (like ghee, paneer, chhena, khoa etc.),
which have tremendous potential in the export market in Asian and African countries.
Egg Production

The Indian poultry industry has come a long way - from a backyard activity to an
organised, scientific and vibrant industry. It is estimated that the egg production in the country
is about 33.6 billion numbers (2001-02) against the Ninth Plan target of 35 billion numbers.
The most notable growth among the livestock products has been recorded in eggs and poultry
meat. Since 1970-71, their output has grown at 5.87 per cent per annum. The significant
achievement in poultry development has come from the initiatives taken up by the private
sector for commercial pure-line breeding. However, despite the huge investment made,
mostly by the private sector, the poultry-processing sector is incurring losses.

The status of the poultry sector as to; whether it falls under agriculture or industry, is
somewhat ambiguous and, therefore, it has remained deprived of various benefits available to
these sectors. Poultry farming should be declared as an agricultural activity. The poultry
production model in vogue (high input-high output using commercially developed strain of
birds) has been primarily responsible for the rapid growth in production of eggs and broiler
meat in the country, but it is successful mainly in large-scale units (more than 1,000 units of
birds). Due to high feed cost, non-availability of credit and marketing support, most of the
small farmers have become contract farmers and are exploited by middlemen. Government
intervention, by way of various support mechanisms, is now needed for the promotion of
poultry in rural areas. Indigenous poultry breeds, including the improved strains that can
survive with low quality raw feed and better resistance against diseases, can be reared under
free range conditions by rural unemployed youth and women for some additional income and
employment.
Meat Production

In India, meat production is largely a byproduct system of livestock production utilising
spent animals at the end of their productive life. Meat production was estimated at 4.6 mt in
1998. Projects sanctioned during the Seventh and Eighth Plans for



improvement/modernisation of abattoirs and carcass utilisation centres for fallen animals are
still to be completed.
Goat Development

Despite the least attention from the planners, goat population in India has increased at the
fastest rate among all major livestock species during last two decades. However, instead of
increasing the goat population, emphasis should be laid on productivity per animal, organised
marketing and prevention of emergence of new diseases like Peste des petits ruminants (PPR)
which has led to higher mortality and abortion in goats. The goat improvement programme is
to be given a push through extending credit to the poor landless farmers.
Sheep Production

During the last four decades, there has not been much increase in the sheep population.
Production of wool has increased from 43.3 million kg in 1996-97 to 49.0 million kg
(anticipated) in 2001-02. The Ninth Plan target of wood production (54.0 million kg) was not
achieved. The fine wool production in the country is around 4 million kg against the demand
of around 35 to 40 million kg. Indian wool is primarily used for the production of carpet,
drugget, wall hangings etc. To enhance the quality and quantity of carpet wool, shepherds
need incentives like credit, health coverage, breed improvement programmes and timely
disposal of wool and surplus animals at a reasonable price.
Pig Development

Pig husbandry is the most important activity in the animal husbandry sector in the
northeastern region inhabited by tribal people. The region also has a substantial pig
population, which constitutes around 25 per cent of the country’s pig population. The bulk of
the population is, however, of the indigenous type whose growth and productivity is very low.
The major difficulty in pig development is the acute shortage of breeding males.
Animal Health

Since the Second Plan, efforts have been made to control diseases namely, Rinderpest,
Foot and Mouth Disease, Haemorrhagic Septicemia, Black Quarter and Anthrax. Although
Rinderpest has been eradicated from the country, the prevalence of the other diseases
continues to be one of the major problems in the animal production programme. Some of the
emerging diseases like PPR, Bluetongue, Sheep Pox and Goat Pox, Classical Swine Fever,
Contagious Bovine Pleuropneumonia, New Castle Disease (Ranikhet Disease) are causing
substantial economic losses. The programme for creation of diseasefree zones was
sanctioned in the Ninth Plan but was not implemented.

The Department of Animal Husbandry and Dairying is also not well equipped with the
necessary infrastructure and qualified technical manpower to execute the programmes and
perform its mandatory duties and responsibilities like disease diagnosis and accreditation as
per the international standards, development of an effective surveillance and monitoring
system for diseases, mass immunisation against the most prevalent diseases etc. Dovetailing
the Animal Research Institutes of the Indian Council of Agricultural Research (ICAR) with
the Department would not only improve its efficiency but also provide it with an effective
delivery machinery to carry out its regulatory and certification authority functions, including
the conservation of endangered breeds of livestock. The suggestion for the establishment of an
Indian Council for Veterinary and Fisheries (ICVFR) by carving out the animal science and
fishery institutes from ICAR has not yet materialised.



Animal Statistics
The Livestock Census Scheme suffers from quantitative as well as qualitative problems.

The present arrangements for conducting the Livestock Census in the States and Union
Territories are not satisfactory in relation to timely collection of data and reporting. The
Integrated Sample Survey Scheme for estimation of production of major livestock products
also needs improvement.
Conservation

The last few decades have witnessed serious erosion, and even extinction, of some
indigenous animal breeds in the country. Many existing breeds are facing varying degrees of
threat, endangerment and are heading towards eventual decimation. In all States,
crossbreeding of cattle is now occupying a dominant position in the production programme
and, in this process, the native cattle breeds, which are well adapted, have suffered wilful
neglect resulting in their progressive elimination from the production system. India is
bestowed with rich domestic animal biodiversity, having 30 breeds of cattle, 12 breeds of
buffalo, 20 breeds of goats, 40 breeds of sheep, eight breeds of camel, six breeds of horses,
three breeds of pig and 18 of poultry. Besides, there are other species like equine, mithun,
yak, turkey, ducks, etc.

Indigenous breeds/types are rich in variability and are endowed with many positive traits
like superior disease resistance, better tolerance to high heat and humidity and other
characteristics suitable to particular agro-climatic environments.

It has also been noted that indigenous breeds are more efficient in feed conversion
particularly the crop residues and naturally available low quality roughages. Indigenous
breeds at risk are:

Cattle : Red Sindhi, Sahiwal, Tharparkar, Punganur and Vechur.
Buffaloes : Nili-Ravi, Bhadawari and Toda.
Sheep : Nilgiri, Muzaffarnagri, Malpura, Chokla, Jaisalmeri, Munjal, Changthangi,

Tibetan, Bonpala from Sikkim and Garro le sheep.
Goat : Beetal, Jamunapari, Chegu, Changthangi, Surti and Jakhrana.
Camel : Bacterian, Jaisalmeri and Sindhi.
Poultry: All the 18 indigenous breeds of poultry are facing extinction. The three

important breeds are Aseel, Kadaknath and Naked Neck, they have been globally recognised
that conservation and improvement of native animal genetic resources are essential for
sustainable development in agriculture and animal husbandry. The conservation and
improvement programme should be decentralised and each state/adjoining states where a
breed exists should take necessary steps with the active involvement of institutions,
gaushalas, non-government organisations (NGOs) and breed societies. The efforts should,
however, be effectively coordinated centrally.

Given the severity of the resource constraint, all the central sector and centrally
sponsored schemes were subjected to zero-based budgeting during the Ninth Plan. The
objective was to retain only those schemes that are demonstrably efficient and essential. The
schemes that are similar in nature would be converged to eliminate duplication and resource
flow would be linked to performance. Out of 41 schemes, 23 schemes were weeded out, one



scheme was transferred and six schemes were merged.

Strategy for Tenth Plan
Animal husbandry and dairying will receive high priority in the efforts for generating

wealth and employment, increasing the availability of animal protein in the food basket and
for generating exportable surpluses. The overall focus will be on four broad pillars viz. (i)
removing policy distortions that is hindering the natural growth of livestock production; (ii)
building participatory institutions of collective action for small-scale farmers that allow them
to get vertically integrated with livestock processors and input suppliers; (iii) creating an
environment in which farmers will increase investment in ways that will improve
productivity in the livestock sector; and (iv) promoting effective regulatory institutions to
deal with the threat of environmental and health crises stemming from livestock.

The Tenth Plan target for milk production is set at 108.4 mt envisaging an annual growth
rate of 6.0 per cent. Egg and wool production targets are set at 43.4 billion numbers and 63.7
million kg, respectively. The allocation for animal husbandry, dairying and fishery is Rs.
2500 cro re during the Tenth plan. The scheme-wise break-up of the Tenth Plan outlay given
in the Appendix. A transition from subsistent livestock farming to sustainable and viable
livestock and poultry farming Technology support is imperative not only for enhancement of
productivity but also reduction of per unit cost.
Transfer of Technology

Use of technological and marketing interventions in the production, processing and
distribution of livestock products will be the central theme of any future programme for
livestock development.

The generation and dissemination of appropriate technologies in the field of animal
production as also health care to enhance production and productivity levels will be given
greater attention. Integration of Animal Research Institutes with the Department of Animal
Husbandry and Dairying is essential to facilitate transfer of technology as well as to
undertake sanitary and phyto-sanitary measures. This would provide an effective delivery
machinery to the Department enabling it to work primarily as a regulatory body in the
liberalised era.
Human Resource Development and Extension

Sustainable rapid growth and development in this sector can only be ensured if the
livestock owners, service providers, veterinarians and planners become knowledge based
and acquire the ability to absorb, assimilate and adopt developments in the veterinary
sciences and related technologies.

Efforts will be made to improve the skills and competence of all stakeholders by
involving village schools, veterinary colleges and universities in collaboration with the
ICAR and its institutions including Krishi Vigyan Kendras (KVK), State.
Agricultural Universities and their Field Stations

Steps will be taken to ensure that veterinary education is regulated as per the guidelines
of the Veterinary Council of India. Introduction of animal science education (rearing of
poultry, cattle, sheep, goat and pig) in the school curriculum will be one of the focus areas
during the Tenth Plan.



Training of para-veterinarians, Artificial Insemination (AI) technicians, laboratory
technicians on a regular basis will be given priority. Similarly livestock extension, which is
primarily based on providing services and goods, will be treated differently from crop-
related extension activities that are primarily based on transfer of knowledge. Livestock
extension will be driven by technology transfer. As women play an important role in animal
husbandry activities, deployment of women extension workers will be encouraged and they
will work as links between farmers, the animal husbandry department and workers of NGOs.
Integration of Programmes

Besides the Ministry of Agriculture, schemes relating to animal husbandry and dairying
are being implemented by other ministries viz. Ministry of Rural Development, Ministry of
Nonconventional Energy Sources etc. Many schemes operated by these ministries have
similar and overlapping objectives and target the same population. Generic components like
extension, training, and infrastructure get repeated in most of such schemes and are not
complementary. Efforts will be made to consolidate and bring in convergence in these areas.
Livestock Services

Most of the livestock services like artificial insemination/natural service, vaccination,
deworming etc. are time-sensitive, which Government institutions, at times, are not able to
deliver due to financial as well as bureaucratic constraints. This necessitates the providing
for efficient and effective decentralised services in tune with demands emanating from users.
Efforts will be made to provide such services at the farmer’s door, linked with cost recovery
for economic viability. Availability of credit in time and technology support are the two
important services needed for livestock development in the rural areas.
Livestock Breeding Strategy

A national livestock breeding strategy needs to be evolved to meet the requirements of
milk, meat, egg and other livestock products. Major thrust will be given to genetic up
gradation of indigenous/native cattle and buffaloes using proven semen and high quality
pedigreed bulls and by expanding the artificial insemination and natural service network to
provide quality semen and other services at the farmer’s level. Improved bulls for natural
breeding will be made available to private breeders, gaushalas, NGOs and panchayats in
remote and hilly areas. The programme of providing exotic males for improvement of sheep
in the northern temperate region and pigs in the northeastern region will continue in the Tenth
Plan. Financial and technological support would be needed to promote breeding programmes.
Conservation of Breeds

Conservation of threatened breeds of livestock and improvement of breeds used for
draught animals and packs would be one of the major goals of the Tenth Plan. It will be the
national priority to maintain diversity of breeds and preserve those showing decline in
numbers or facing extinction. The improvement programme of indigenous breeds possessing
desirable characteristics like disease resistance, heat tolerance, efficient utilisation of low
quality feed etc. will be taken up. This is essential even for a sustainable crossbreeding
programme.

Steps will be taken to coordinate all the activities related to the efficient utilisation of
draught animal power and animal by-products. Similarly, efforts will be made to conserve
indigenous birds and propagation of other birds like quail, guinea fowl and duck in those
parts of the country where they are popular.



Milk Production
The bacteriological quality of raw milk at the time of milking in India is comparable with

that in the advanced dairying nations. Subsequently, however, the quality deteriorates due to
improper handling of milk and lack of availability of infrastructure like all-weather roads,
cooling facilities, potable water, regular electric supply and sewage disposal. A holistic
approach will be taken to address the issue of clean milk production, which is imperative for
marketing and promoting export of dairy products. Steps will also be taken for development
of unorganised milk sector that controls a significant portion of the liquid milk and sweetmeat
market.
Fodder Development

The importance of feed and fodder in livestock production hardly needs to be
emphasised. Three major sources of fodder supply are crop residual, cultivated fodder and
fodder from common property resources like forests, permanent pastures and grazing land. A
significant portion of crop residue, particularly paddy and wheat straw, is being wasted.
Emphasis will be given on enrichment of straw/stover, preparation of hay/ silage to overcome
fodder scarcities during the lean season, conversion of fodder into feed block to facilitate
transport of fodder from surplus areas, establishment of fodder banks and promotion of chaff
cutters.

The productivity as well as carrying capacity of public and forestland are decreasing due
to improper management of common property resources and lack of coordination between the
different agencies involved. For sustainable and economic livestock production, this problem
will be addressed through scientific utilisation of traditional pastures and integration with the
Watershed Development Programme, especially for silvi-pastoral development. For
enhancement of grass production, measures will be taken to bring larger areas under joint
forest management and treatment of wastelands and areas under problem soils. As the scope
for increasing areas under cultivated fodder production is limited, efforts will be made to
increase productivity through promotion of intensive fodder production technologies, quality
fodder seed production by specialised agencies and use of wasteland for tree and bush based
fodder production.
Animal Feed

Oil cakes, maize and cereal by-products are important ingredients of animal feeds.
Coarse grains and cottonseed are traditionally used as cattle feed. Measures will be taken to
fill up the deficit in the requirement of feeds in quantitative and qualitative terms.

At present, a very small portion of grains produced in the country is utilised for livestock
and poultry feeding. Rain-fed and arid zones present enormous prospects for production of
feed grains. Steps will be taken to develop specifications for many agro by-products like
mango seed kernel, mahowa cake, neem cake, soya pulp, whey powder etc. so that these
could be utilised for feeding livestock. Quality control of animal feed will be given
importance in the Tenth Plan.
Animal Health

Enhanced and sustainable productivity through improved animal health will be one of the
major strategies during the Tenth Plan. After the successful eradication of Rinderpest disease,
the major thrust will now be to adopt a National Immunisation Programme against the most
prevalent animal diseases. Animal disease diagnosis and accreditation as per the
international standards, development of an effective surveillance and monitoring system for



animal diseases, animal quarantine, certification and enforcement will be the major functions
of the Department of Animal Husbandry and Dairying and necessary schemes will be evolved
during the Tenth Plan. Further, measures will be taken to ensure that firms producing
veterinary biologicals like vaccine, diagnostic kits etc. are following Good Manufacturing
Practices (GMP) and meeting Good Laboratory Practices (GLP) requirements.
Poultry Production

The present system of production of commercial hybrid broilers and layers has become
highly successful. To give a boost to export of poultry products, measures will be undertaken
for the development of infrastructure like cold storage, pressured air cargo capacity and
reference laboratory for certification of health and products.

Programmes will be formulated to improve indigenous birds and promotion of backyard
poultry farming which could help employment generation as well as economic empowerment
of poor women in rural areas. There is tremendous scope for exporting poultry products
produced from birds fed on organically produced feed.
Carcass Utilisation

Projects sanctioned during the Seventh and Eighth Plans for improvement/modernisation
of abattoirs and carcass utilisation centres will be completed. Emphasis will be given on
establishing/improving carcass utilisation centres for naturally fallen animals in rural areas.
Marketing

The development of a marketing network and remunerative price support to the
producers are great incentives for higher animal productivity and these will be encouraged
for all types of livestock products. Even the advanced countries are giving direct and indirect
price support to livestock farmers. Priority attention should also be given to improve
processing, marketing and transport facilities for livestock products and value addition
thereon. External markets are an extremely important source of demand and these will be
tapped much more aggressively. In order to encourage exports, licensing control for
processing of livestock products/by-products will be repealed and restrictions on the export
of livestock and its products will be removed. The immediate focus will be on export of
animal and poultry products to Asian and African countries. The minimum requirements for
sustainable export are creation of disease-free zones, organic farming and potable water.
These will be made available in selected areas having large marketable surplus. India has a
large number of animal markets where livestock are traded but these are not developed on
scientific lines. Market facilities are generally inadequate and, if available, are poorly
maintained. Development of organised markets with adequate facilities will, therefore, be
taken up. The concept of organic farming can also be extended to animal products. Indian
animals are reared in village pastureland and they are not generally treated with hormones,
feed-antibiotics, or other drugs, so their products are healthy, wholesome and natural in every
sense of the word.

In rural India, cow dung and biomass are primarily used as manure. Initiative for export
of ‘Grassfed’ animal products will be taken. Necessary infrastructure for certification
procedures related to organic animal farming will be promoted.
Quality and Safety of Livestock Products

Quality and safety of livestock products depend upon a quality and safety assurance
system for which legislation for setting up standards, corresponding to Codex standards, is



obligatory.
These do not exist nor is there any method for reviewing and rationalising the quality and

safety guidelines. Efforts will also be made for harmonisation of infrastructure facilities for
testing food quality and safety with international standards.
Database

Currently, there is absence of a lot of data like those relating to breed-wise milk
production of cattle and buffalo, egg production from commercial farms and households, cost
of production of milk, egg and wool, availability of livestock resources etc. A National
Animal Health and Production Information System will be established with the active
involvement of research Institutions, Government departments, panchayati raj institutions
(PRIs), urban local bodies (ULBs), private industries, cooperatives and NGOs. This will
work as the national database.
Animal Welfare

Animal welfare is also related directly with the productivity of animals. The well-being
of animals is affected during management under the intensive production system, in the animal
market, during handling and transportation, rearing of buffalo male calves in urban areas etc.
There is a great deal of wastage, as well as animal suffering due to ill-designed agri-
implements, carts and implements attached to animals. Efforts will be made to strengthen the
institutions working on a livestock care system so that they can ensure and promote animal
care and well-being. Research and technology development will be taken up for enhancing
efficiency and reducing drudgery of animals by improving the design of carts, yokes,
implements and toolbars used in agriculture. A good example is the buffalo-drawn bogey
fitted with rubber tyre and bearings.

Animal Specifics Location Development
Camel will continue to be important in desert areas for quite some time. Effective

support for providing nutrition and health cover is needed for its improvement. The
Department of Animal Husbandry will continue its programme for improvement of better
studs both for horses and donkeys used for transport in hilly areas. Horse riding is now
becoming an integral part of amusement parks and this will be encouraged as a niche industry.
To encourage the breeding of horses, mules and asses, technological and financial support
will be extended to entrepreneurs. Animals indigenous to specific agro-climate regions like
Yak and Mithun will be developed.
Capital Formation

Public sector lending in the livestock sector is low and inadequate credit support leads
to poor capital formation. As the organised financial sector is unwilling to finance livestock
programmes that are not in their interest, especially after the initiation of financial sector
reforms, the livestock farmers are mainly dependent on the financial intermediaries and they
end up bearing a higher interest rate than would be available otherwise. Attempts would be
made to create a favourable economic environment for increasing capital formation and
private investment. Financial institutions would actively participate in livestock credit
programmes through standardised ready-made bankable projects with back-ended subsidy.
Creation of a venture capital fund is needed to assist the private entrepreneur in establishing
units that could provide services and goods at the district/block level.



The Path Ahead
The programmes that will be emphasised during the Tenth Plan are:

1.   The major thrust will be on genetic upgradation of indigenous/ native cattle and
buffaloes using proven semen and high quality pedigreed bulls and by expanding
artificial insemination and natural service network to provide services at the farmer’s
level. Production of progeny-tested bulls in collaboration with military dairy farms,
government/institution farms and gaushalas will be taken up.

2.   Conservation of livestock should be the national priority to maintain diversity of
breeds and preserve those showing decline in numbers or facing extinction.

3.   After the successful eradication of Rinderpest disease, the focus would now be to
adopt a national immunisation programme to control prevalent animal diseases. Efforts
will be made for the creation of disease-free zones.

4.   Development of fodder through cultivation of fodder crops and fodder trees,
regeneration of grazing lands and proper management of common property resources.

5.   Improvements of small ruminants (sheep and goat) and pack animals (equine and
camel) should be taken up in the regions where such animals are predominant.

6.   Building infrastructure for animal husbandry extension network. Panchayats,
cooperatives and NGOs should play a leading role in generating a dedicated band of
service providers at the farmer’s doorstep in their respective areas

7.   Strengthening infrastructure and programmes for quality and clean milk production and
processing for value addition.

8.   Programmes would be implemented to improve indigenous birds and promotion of
backyard poultry in rural areas.

9.   An information network would be created based on animal production and health with
the active involvement of Research Institutions, Government departments, private
industries, cooperative, and NGOs.

10.   Strengthening of veterinary colleges as per the norms of Veterinary Council of India.
Strengthening of Department of Animal Husbandry and Dairying is also crucial if it has
to work as a regulatory and monitoring authority.

11.   A regular interaction between the Department of Animal Husbandry and Dairying and
research institutes like the Indian Veterinary Research Institute, National Dairy
Research Institute, Institutes on cattle, buffalo, sheep, goat, equine and camel.

Fisheries
The fisheries sector is one of the important sectors in the socioeconomic development of

the country. More than six million fishermen and fish farmers, a majority of whom live in
3937 coastal villages, besides fishermen hamlets along major river basins and reservoirs in
the country, depend on fisheries and aquaculture for their livelihood. The sector has also been
one of the major contributors to foreign exchange earnings through exports. India is the third
largest fish producer in the world and second in inland fish production. The fisheries sector
contributes Rs. 19,555 crores to national income which is 1.4 % of the total GDP.

The country is endowed with an Exclusive Economic Zone (EEZ) extending to 20.2 lakh
sq. kms. with a continental shelf area of about 5.2 lakh sq. kms. having about 8118 kms.
coastal length with some of the richest fishing grounds in the world.



The estimated potential for fish production from inland water bodies is about 4.5 million
tonnes (mt). The main inland fishery resources include about 1.20 million hectares (m ha.) of
brackish water area, about 23.81 lakh ha. of fresh water ponds & tanks, about 7.98 lakh ha.
lakes and about 20.31 lakh ha. of reservoirs, besides about 1,91,000 kms of rivers and canals.
During the last five decades, fish production has increased with an annual growth rate of 4.1
percent. Fish production touched 5.67 mt in 1999-2000 and is estimated to be about 5.66 mt
in 2000-01. It is likely to reach a level of 6.12 mt by the end of the Ninth Plan, which is much
below the target of 7.04 mt. This is because of slow progress in the fish production to the
extent of 1.44 percent per annum [marine : (-) 1.32 percent and inland :4.87 percent] during
the first four years of the Ninth Plan. At present, resource-wise (reservoirs/rivers/ponds/tanks
etc.) data on fish production and productivity are not available in the country. In the absence
of any major initiative for strengthening of infrastructure, fish seed production remained
almost static (16,000 million fry per annum) during the first four years of the Ninth Plan.

Inland Fish Production: The share of inland fishery sector in fish production, which
was 29 percent in 1950-51 (0.22 mt), has increased to about 50 percent in 1999-2000 (2.84
mt). In spite of this, the present level of fish production in the country is about 67 percent of
the estimated potential of 8.4 mt. There is enormous scope both for augmentation of
production potential as well as enhancement of productivity in the inland fishery sector. The
429 Fish Farmers Development Agencies (FFDAs) have covered about 5.67 lakh ha.
(inclusive of 1.70 lakh ha. in Ninth Plan) of the total water area under scientific fish culture
and trained 6.51 lakh fish farmers (1.11 lakh in Ninth Plan). But the average productivity from
waters covered under this programme remained almost static at about 2.2 tonnes/ha./year
during the Ninth Plan period. States like Andhra Pradesh, Punjab and West Bengal have
shown better response and faster development. The highest productivity of about 5
tonnes/ha/annum from FFDA ponds/tanks has been achieved in Punjab. About 6240 ha. was
brought under brackish water aquaculture activities during the Ninth Plan through 39 Brackish
Water Fish Farmers Development Agencies (BFDAs). The performance of the programme has
also been affected due to litigation.

Marine Fish Production: Marine capture fisheries play a vital role in India’s economy.
The sector provides employment and income to nearly two million people. Marine fish
production level has risen from 0.53 mt in 1950-51 to 2.81 mt in 2000-01 with a growth rate
of 3.43 per cent. Most of the major commercially exploited stocks are showing signs of over
exploitation. Problems of juvenile finfish mortality and bycatch discards increased with the
intensification of shrimp trawling. Plateauing of catches and over-fishing at several centres
and inter sectoral conflicts in the coastal belts have highlighted the need for caution. Proper
management of coastal fishery resources with suitable enforcement mechanisms like uniform
ban on fishing during monsoon which is considered the breeding season for majority of
commercial species, regulation on craft and gears etc. are the priority issues in the sector to
allow for its rational exploitation.

The development of the deep-sea fishery industry is of concern to the entire marine
fishery sector because it would have considerable impact on the management of near-shore
fisheries, shore-based infrastructure utilisation and post-harvest activities both for the
domestic market and exports. With the growing demand for sea food, it becomes imperative
that the current level of marine fish production from the exploited zone to be sustained by
closely monitoring the landing and the fishing effort and by strictly implementing the scientific



management measures.
Infrastructure: The existing fishing harbours and infrastructures need to be modernised

to meet minimum international standards necessary for fish quality assurance. Under the
Fisheries Extension & Training Programme 28 training centres and 15 awareness centres
have been established for the benefit of fishermen and fish farmers during the Ninth Plan.
Research projects in the area of aquaculture and marine biotechnology are supported to
strengthen the gap in the areas of fish health and disease diagnostics, transgenic aspects, cell
and tissue culture, intensive prawn culture, carp-culture, feed and seed production, bio-active
compounds and development of culture technology in non-conventional species etc. by the
Department of Biotechnology during the Ninth Plan.

Development of Fisheries: The major thrust during the Tenth Plan will be on integrated
development of riverine fisheries, habitat restoration and fisheries development of upland
waters, development of reservoir fisheries, management of coastal fisheries, deep-sea
fisheries with equity participation, vertical and horizontal development of aquaculture
productivity, infrastructure development and improved post-harvest management, policy
intervention including monitoring, control and surveillance. The Tenth Plan has proposed a
fish production target of 8.19 mt envisaging a growth rate of 5.44 percent per annum (marine
2.5 percent and inland 8.0 percent).

Development of Aquaculture: In the recent years, there has been a spurt in the growth of
aquaculture in the country. The inland fisheries sector has registered an impressive growth
rate of 6.55 percent per annum in the 1990s. However, in spite of the vast resources of
culturable water bodies as well as availability of proven technology for aquaculture, the
levels of production and productivity are not adequate and there is a large gap between the
potential and actual yields.

Therefore, increase in productivity and production of fish/shrimps from freshwater and
brackish water areas under ongoing programmes would continue during the Tenth Plan. The
present production level of about 2.2 tonnes/ha./year from fish farming will be raised
considerably by adopting existing advance technology. Programmes will be devised to
develop fisheries in fallow derelict water bodies, waterlogged areas, saline waters, lakes,
beels, etc. for enhancing fish production. Aquaculture activities will also be taken up for
development of cold-water fisheries in the hill areas of the ecologically fragile zone. On the
basis of experience of pilot projects taken up for fisheries development in reservoirs during
the terminal year of the Ninth Plan, programme to enhance fish production will be formulated
on a large scale during the Tenth Plan. An integrated approach to marine and inland fisheries,
designed to rational exploitation and to promote sustainable aquaculture practices, will be
adopted. Biotechnological applications in the field of genetics and breeding, hormonal
application, immunology and disease control will receive particular attention for increased
aquaculture production.

Seed and Feed Development : Seed and feed are critical inputs required for the
development of fisheries and aquaculture for enhancing production and productivity.
Research and development (R&D) programmes will be taken up for production of quality
fish/shrimp seed and feed. The present level of fish seed production of 16,000 million fry
will be raised to 25,000 million fry by the end of the Tenth Plan at an 8 percent growth rate
per annum. Diseases-free and diseases-resistant fish/shrimp seed will be ensured with strict



quarantine measures. Besides, adequate infrastructure will be required for increasing
production and productivity of other commercially important fishes/prawn such as freshwater
prawn, catfish, sea bass, grey mullet, grouper, snapper, chanos, etc. for diversifying fishing
activities during the Tenth Plan. The Research Institutes under the ICAR like Central Institute
of Fisheries Education (CIFE), Mumbai, Central Marine Fisheries Research Institute
(CMFRI), Kochi, and Central Institute of Fresh Water Aquaculture (CIFA), Bhubaneswar,
have developed technology for pearl culture, which needs to be taken up on a commercial
basis through concerted efforts for further development during the ensuing Plan period.

Training of Fisher women: Traditionally, women have played an important role in the
fishery sector, and they have a much larger role to play in the emerging scenario of fisheries
and aquaculture development. One of the important ways to improve the status of fisher-
women in a community is to train them to improve their participation in their own
development. Programmes for human resource development with emphasis on training and
skill development in post-harvest/processing and marketing activities particularly for fisher
women besides other income generating revenues will be taken up. Emphasis will be laid on
the development of marketing infrastructure and techniques of preservation/storage and
transportation with a view to reducing post-harvest losses and ensuring a better return to the
grower.

Strengthening of Database: Notwithstanding the existing efforts made by several
agencies, the fisheries database is poor and needs considerable strengthening. In the inland
sector, the priorities are standardization of methodologies for estimation of catch from the
diverse aquatic resources and establishing mechanisms for regular collection and
dissemination of data by States and Union Territories. In the marine sector, the existing
methodologies need revision and also subsequent reorientation of the Departments of
Fisheries on collection and estimation of methodologies. To strengthen the efforts in this
direction, the use of remote sensing and Geographical Information System (GIS) in estimation
of resource size and productivity also needs to be integrated in the existing programmes of
fisheries catch statistics.

Overexploitation of Coastal Resources: A major emphasis will be placed on positive
and purposeful checks on over exploitation of resources in the near shore areas through
appropriate regulations on the number of fishing vessels, their operational areas, ban on
monsoon fishing/close season, mesh size, use of the right type of fishing gear and other such
restrictions to prevent uneconomic and oversize fishing.

Exclusive Economic Zone: Exploitation of offshore resources in the EEZ will be
considered in terms of both the resource available and the infrastructure. Along with the
absolute right on the EEZ, India has also acquired the responsibility to conserve, develop and
optimally exploit the marine living resources within this area. Efforts will be made to exploit
fishery resources in the EEZ on a priority basis. Satellite-assisted Vessel Monitoring System
(VMS) will be helpful in the EEZ for both Indian and foreign fishing vessels. This would
ensure the safety of fishers and vessels, and also provide emergency help whenever required.
This would also help in the collection of fishery-related technical data as well as determining
the number of fishing vessels required in a particular area for exploiting the available fishery
resources.

Formulation and introduction of a new deep sea fishing policy consistent with the



national interest to exploit fishery resources in the EEZ should be given top priority. The
present gap in the potential and current exploitation has several repercussions, the more
important of which is leaving the EEZ opening to other neighbouring countries like Nepal,
Bhutan etc. and owners of foreign fishing vessels which may take advantage of the situation.
Besides, even land locked neighbouring countries like Bhutan, Nepal etc. may stake their
claim legally unless we put our efforts together on under-exploited marine resources in the
Indian EEZ.

Efforts are also needed to maintain World Trade Organisation (WTO) catch levels by
rational exploitation of our resources and to counter measures taken by neighbouring
countries like Pakistan in collaboration with USA which is resulting in the over-exploitation
of resources in the adjoining areas and there by curtailing our rights in these areas. Besides it
should also be ensured that suitable measures are taken to exploit resources beyond the EEZ
so that we put our due stake in the international waters along with other countries.

Investment: Increasing public/private investment is needed for strengthening
infrastructure for diversifying fisheries and aquaculture activities enhancing fish production
and productivity. Enhanced public investment is also required in research programmes,
strengthening infrastructures for training, post-harvest, marketing etc. Setting up of minor
fishing harbours and creation of common facilities for maintenance and usage of dredgers by
the Government should be given priority for improvement of infrastructure facilities in the
marine fishery sector. Product development by value addition of low quality fish and
development of products like chitosene out of wastes like prawn shells, products out of fish
bladder etc. need to be encouraged. Private sector investment in fisheries will also be
encouraged particularly in seed and feed production, adopting existing technologies for higher
production, human resource development, post-harvest management and marketing.

For sustainable development of coastal areas, establishment of agro-aqua farms along
coastal regions, linking ecological security with livelihood security would be encouraged by
States/NGOs. Such farms involve concurrent attention to culture and capture fishery and
forestry and agroforestry programmes. Besides, conservation of fisheries resources, these
farms would also be used for demonstrations of diversifying activities of different techniques
to be used for fishing operations. Emphasis would be given for technological upgradation of
the traditional fishing sector with improved motorised crafts and gears for the development of
coastal fisheries and for the introduction of new generation of fishing vessels, for
development of off-shore fishing with modern communication equipments to ensure safety of
fishermen while out at sea etc. Proper credit and technological support for standard bankable
projects and ventures by small fishermen groups in the inland sector and setting up of
cooperative marketing network in marine sector should be ensured through institutional
finance from the National Bank for Agriculture and Rural Development (NABARD) and
National Cooperative Development Corporation (NCDC).
New Initiatives

The new initiatives for development of fisheries during the Tenth Plan would be to
increase production and productivity from deep seas, inland capture fishery resources like
rivers, canals etc. and from culture sources like reservoirs, beels, ox-bow lakes, measures for
replenishment of fishery resources through mariculture etc. Besides, development of
infrastructural facilities for better post-harvest management, technology for sustainable
aquaculture, setting up of cold storage and marketing network through viable fishermen



cooperatives etc., are also proposed to be taken up to ensure better livelihood for fishers and
enhance export promotion for economic development of the country.
The Path Ahead

The main thrust for fisheries development during the Tenth Plan would be to utilise the
full potential of inland fishery resources as well as deep seas to increase per capita
consumption to a substantial level from the present level of 9 kg. per head per annum. Special
emphasis will be given on:

•   Increasing the depth of fishing harbours especially for small fishermen using dredgers
and the upgradation of hygienic conditions there.

•   Strengthening of data base and information networking in the fisheries sector for
standardisation of methodologies and estimation of catch from diverse aquatic
resources.

•   Aquaculture and development of capture fisheries of inland water resources.
•   Measures will be taken to increase fish production from the deep sea marine sector.
•   Infrastructure development, post harvest management for marketing by setting up of

model fish markets and establishment of cold chain through viable fishermen
cooperatives.

•   Popularisation of pearls developed by CIFA, CMFRI etc. and value added products
developed by the Central Institute of Fisheries Technology (CIFT), Kochi and
Integrated Fisheries Project (IFP), Kochi made out of low value fish with suitable
credit/subsidy support.

•   Welfare measures for fishers will be strengthened to ensure their safety at sea etc. and
also to involve more women in fisheries sector.

•   Research & technology needs in fisheries institutes to be upgraded to meet the growing
demands.

Formulation of a comprehensive deep sea fishing policy and passing of the Aquaculture
Authority Bill in Parliament to be expedited for rational exploitation of deep sea fishery
resources and sustainable aquaculture development.

•   Strategy for an effective enforcement mechanism is needed to prevent poaching in the
EEZ and thereby safeguard our resources.

•   Suitable mariculture programmes need to be undertaken for commercially important
fin/shell fish species for replenishment of resources in our seas.

•   Setting up of disease control laboratories and quality certification centres to ensure
international standards for fishery products.

•   Technologically improved fishing boats with proper communication network etc. to be
introduced for the benefit of small fishermen.

The Extension Educational Systems
Today’s Industry, its’ Educational needs and how to Provide the Answers

The poultry industry in the Midwest has undergone extensive consolidation and
concentration in all segments within the past 10 to 15 years. The size of the industry has
grown very rapidly, while the number of independent producers have been decreasing. To



provide technical information for the rapidly changing industry, effective means of delivering
this information is important. Also, as the poultry industry has expanded, the number of
poultry extension personnel has decreased. Thus, the concept of regionalizing poultry
extension programs becomes more and more important.

This idea necessitates interaction among poultry extension specialists in adjoining states
to put together a meeting and bring in the best speakers to present information on various
subjects to industry personnel. Providing the most current and accurate information to the
clientele is of greatest importance.

Regionalizing extension programs in commodities other than poultry has been successful.
A four-state dairy extension program involving the states of Illinois, Iowa, Wisconsin, and
Minnesota has sponsored the Four-State Dairy Nutrition Conference for a number of years. In
the poultry area, there is a New England poultry regionalization effort involving the states of
Maine, Rhode Island, Connecticut, Massachusetts, New Hampshire, and Vermont.

This group has sponsored several programs for the poultry industry and one of them is
called the New England Poultry Management Conference. In the Midwestern states, a
regional poultry extension program has been conducting extension seminars and conferences
for the past 15 years. These programs have provided commercial poultry producers in the
states of Illinois, Indiana, Kentucky, Michigan, and Ohio with information to help them
operate a successful poultry business. To our knowledge, there has not been any published
articles concerning the specifics of these regional programs including how successful they
have been. Therefore, the purpose of this paper is to describe the poultry regionalization
programs conducted in the Midwest and present advantages and disadvantages of conducting
poultry extension programs on a regional basis.
Characteristics of Five State Area

The poultry industry in the Midwest is dynamic and has been expanding. While the
poultry industry is expanding the number of poultry extension personnel are declining. Two
Poultry Science Departments have been absorbed into Animal Science Departments as well.
Currently, there are five Animal Science Departments with eight poultry extension personnel
with only 5.05 full-time equivalents in extension.
A Successful Regional Poultry Extension Program

The poultry extension specialists at Purdue University, Michigan State University, The
Ohio State University, University of Illinois, and University of Kentucky have formed what is
called the Multi-State Poultry Extension group. In 1984, Dr. Richard Adams, Poultry
Extension Specialist, Purdue University, contacted Dr. Cal Flegal at Michigan State, Dr. Carl
Parsons at Illinois, Dr. Ed Nabor at Ohio State and Dr. Austin Cantor at Kentucky to see if
there was interest in putting on an industry-oriented meeting involving the area of poultry
nutrition. Everyone agreed that this would be a good regional extension programming effort,
so the first meeting was held in Indianapolis, Indiana in 1984. Since that first meeting, the
Multi-State Poultry Feeding and Nutrition Conference has been held every year with very
good success.

In 1987, Drs. Adams and Flegal suggested that the group expand a Michigan Game Bird
Conference into a Multi-State Game Bird Conference. All states agreed to do this and this has
been a cooperatively sponsored meeting ever since. The Multi-State Game Bird meeting is
held in Michigan every other year and then rotates among the other states. Another multi-state



meeting, called the Multi-State Poultry Health and Management Conference was also held in
1987. In order to meet the educational needs of other groups, additional regional multi-state
meetings have been held and other states such as Wisconsin and Minnesota have participated.
One of the programs that was most successful, with respect to the number of attendees, was
the Multi-State Big Bird (Ratite) Conference. The first of these conferences was held in the
Fall of 1992 in Indianapolis, IN and approximately 350 people attended the two-day meeting.
This conference was held every six months for the next three years.

Another multi-state regional project was initiated in 1989. Dr. Gerald Havenstein, who
at that time was the Head of the Poultry Science Department at Ohio State, initiated which
was called the Multi-State Poultry Extension and Research Newsletter. Poultry related faculty
at each of the cooperating five state universities prepared articles for publication in this
newsletter. This newsletter received excellent reviews by the poultry industry, but is currently
not being published.

In addition to the above mentioned multi-state regional poultry extension programs,
several meetings were conducted in Michigan that were Atailor-made for several egg
producing companies. Since the other multi-state meetings had been so successful, several
poultry companies have come to us to see if we would put on a program dealing with specific
subjects.

These programs have been nearly self-supporting, and with continued cooperative efforts
they will be entirely self-supported. Based on the attendance and written evaluation of these
meetings, they have been very successful in delivering current educational information to our
clientele. The goals of these meetings are to: 1) provide high quality educational information;
2) provide information for area poultry producers; 3) attract outstanding outside speakers;
and 4) secure extramural funding. Conducting successful Multi-State meetings has several
specific requirements. The first is to obtain financial support from industry sponsors in
addition to funds received from registration. Contributions from companies for sponsoring
speakers, receptions, coffee breaks, meals, and other general costs is a must to conduct the
meeting. As is the case with the Multi-State Poultry Feeding and Nutrition Conference, each
state specialist secures funding in the amount of about $1,000 to help defray these meeting
costs. In addition, several major companies solely sponsor receptions and meals functions for
this meeting.

These Multi-State programs and conferences have been successful because of the work
of the Purdue University Division of Conferences. The conference coordinator’s office is
responsible for mailing out the program, assembling the proceedings, taking registrations and
taking care of many other specific tasks. So, it is critical to the success of any regional
extension program to have professional assistance to take care of the details involved.
Disadvantages and Pitfalls of Regional Poultry Extension Programs

There are some pitfalls and disadvantages with regional programs. When conducting a
regional extension program increased travel and expenses should be expected. The five-state
area is a large geographical area. In order to have a central location for meetings some
participants must travel a greater distance and for a longer period than for a state program.
There is great state loyalty in the five-state area. Producers are reluctant to travel to another
state. Distance is not the limiting factor. Producers will travel long distances within their own
state, but a segment of the target population do not want to travel out of state. To overcome



this we have rotated some meetings from state to state in order to attract a new clientele.
Once they have participated in a meeting they are more likely to continue attending the
conference even if it is held in a different state.

The administration procedures at Land Grant Universities were developed with the idea
that education programs would be developed at the local and state levels. As an example, an
extension specialist can travel 500 miles within their state without any prior approval.
However, out-of-state travel regulations require prior approval for travel only 20 miles into
the other state. This can reduce the effectiveness of specialists to respond to request for help
in a timely manner. When a regional project is conducted, the personnel of various
universities become interconnected. The staffing problems at one university can impact the
effectiveness of personnel at the cooperating universities. In the multi-state program we have
experienced retirements and resignations of key personnel, which have impacted the work
load of the remaining participants. Even though a close working relationship between
colleagues of the different universities is essential for the multi-stage effort to be successful,
input into the selection process for replacements have not been solicited from cooperating
institutions.
Advantages of Regional Poultry Extension Programs

The advantages of conducting regional multi-state poultry extension programs are many.
First of all, quality extension educational programs are conducted. In our planning meetings,
we decide which topics and problems are most important to the industry, then decide who can
address that problem or topic the best. First we look for an individual who is a good speaker,
then we decide if that person has the experience and knowledge to address the topic. We try
to choose speakers that work in the industry as well as those who are employed at
universities in both extension and research positions. By adhering to these methods of picking
speakers, we know that we will have a high quality program. Another advantage of
conducting these regional educational conferences is that we can reach a larger audience than
if we were to conduct these seminars individually in our own states. By doing this, we can
address topics that are common to everyone because these problems usually are regional in
scope. Thus, these regional multi-state conferences have increased the efficiency of our
individual extension educational efforts.

An important task that university administration likes to see accomplished is the securing
of extramural funding. For our multi-state conferences, we have been able to do this for every
meeting conducted. The companies which give financial support are recognised on the
program brochure. These companies feel that this support enhances their exposure to key
industry clients, and they view this as good advertising. Thus, the extramural funding we have
received has been sufficient to financially support these conferences.

Decreasing human and monetary resources for poultry extension programs will require
that more regional efforts be implemented. Regional programs can work if they are developed
over a reasonable period of time and if all participants are committed to the program. The
previous discussion about the success of the Multi-State Poultry Extension group is proof that
this type of regional extension programming effort can be accomplished. Thus, this multi-state
poultry extension programming effort should serve as a model for other commodity, livestock,
species, and general extension groups.

Multi-State regional conferences and programs initiated:



1.   Poultry Feeding and Nutrition Conference
2.   Game Bird Conference
3.   Big Bird Conference
4.   Poultry Health and Management Conference
5.   Ergonomics Conference
6.   Pet Bird Conference
7.   Pest Management Workshop
8.   Poultry Extension and Research Newsletter
Specific requirements for conducting a conference:

1.   Secure extramural funding from supporting companies to cover cost of proceedings,
sponsor speakers, coffee breaks and meals.

2.   Establish program brochure-printing and mailing
3.   Update and maintain accurate mailing list
4.   Determine location of conference
5.   Secure hotel/motel accommodations
6.   Develop proceedings of talks
7.   Work with conference coordinator.

Agricultural Extension
Agriculture must continuously move forward for which adoption of newer methods of

farming becomes imperative. The University helps in assessment of refinement of latest
agricultural technologies to be disseminated to farmers, extension functionaries and other
agencies involved in development of agriculture. University has constituent and affiliated
Krishi Vigyan Kendras (KVKs) which are located in each district. The University has
recently launched innovative technology assessment and refinement project for institute cum
village linkage programme (IVLP). The concept is based on participatory mode, ensuring
greater scientists cum farmers linkage in predominant bottom-up approach. Considering role
of women in Agriculture and allied activities, the University has also undertaken the
programme for training and involvement of women in agriculture.

The extension functions as transfer of technology rests with the State Department of
Agriculture with the jurisdiction as the entire State of Maharashtra. The Agricultural
Universities are entrusted with the responsibility of extension education activities which
include imparting education as training of extension personnel-Village Extension Workers
(VEWs), Subject Matter Specialists (SMSs), facials of developments like forestry, fisheries,
banks etc. and farmers with uptodate technology with methods of communication. It includes
the activities executed through demonstrations, meetings, discussions, farmers rallies,
training, use of publicity material and communication media. The principal objective of all
extension education activities is to develop necessary skills and knowledge of improved
agricultural technology among the extension functionaries to increase the agricultural
production.

With a view to fulfil the mandatory requirements of extension education, the extension
activities are undertaken by the University through the following units:

1.   Agricultural college extension block



2.   Extension education scheme
3.   Extension research scheme
4.   Training and Visit system
5.   Krishi Vigyan Kendras
6.   Communication Centre
7.   Pilot project on technology assessment and refinement through institution-village

linkages
8.   Participation of scientists/teachers.
9.   Agricultural Technology Information Centre

10.    Regional Extension Centres.
College Extension Block: With a view, to give practical training in the subject of

agricultural extension to students of agricultural collages, extension block of about 50-60
villages is attached to each agriculture college at Pune, Dhule, and Kolhapur. The extension
block also serves as ground to transfer the improved technology developed through
agricultural research programmes to test its viability and usefulness under real farming
situations. The staff members organise various types of activities inclusive of demonstration
on farmers’ fields for quick dissemination of technology. This includes introduction of crops,
their varieties, improved seeds, seed treatment, proper sowing methods, fertilizer practices,
irrigation water management, plant protection measures, use of implements, processing,
marketing and storage. An effort is made to introduce horticultural crops, animal husbandry
and dairy programmes. The block staff visit farmers from time to time and provide help in
giving on-spot guidance as farm advisory service, alongwith the help in supply of seeds and
seedlings and organising tours of farmers to different institutes engaged in agricultural
research and development.

Extension Education Scheme: To test and transfer the improved technology time to time
in adjoining area of the respective research and educational institutes, the scheme for
development of extension education is initiated in the three constituent college viz., Pune,
Dhule, Kolhapur in addition to the University. Each extension education unit consists of four
Subject Matter Specialist in the subject of Agronomy, Animal husbandry, Horticulture and
Plant Protection.

The Staff under the scheme usually undertake activities relating to transfer of technology
in adjacent areas of the college. With the introduction of T & V scheme of agricultural
extension the staff undertake activities relating to attending monthly district workshops,
fortnightly training programmes, organising demonstration on farmers’ fields, attending
farmers’ rallies and providing technical guidance to farmers.

Extension Research Scheme: Research sub-section was attached to the Extension Wing
of the College of Agriculture, Pune, Dhule and Kolhapur with an intension to undertake
research, review of the extension development programme, the feedback in respect of
adoption of new technology by farmers about improved technology, to study impact in respect
of socio-economic development of community people with introduction of different
development programme.

Training and Visit System: The Agricultural Universities have been assigned the
training component of the scheme. It includes elevation of technical skills and competence of



extension workers in agriculture. Under the system, five Extension Agronomists are
functioning in the jurisdiction of this University. The Extension Agronomists have been
involved in organising monthly district workshops, refresher course, subject matter seminar-
cum-workshops, crop production technology orientation courses, pre-seasonal training
courses, shetkari melawas and farm trials through extension functionaries provided in the
system.

Krishi Vigyan Kendras: The Krishi Vigyan Kendras (Farm Science Centre) was
established in 1983 at Agriculture College, Dhule with a view to cater the training needs of
tribal areas in Dhule district and adjoining districts. The programme of the KVK includes
conducting short duration institutional training programmes of 1 to 7 days duration, non-
institutional training programmes and other activities including field days, farmers’ rallies,
publicity through film show, lab-to-land programme, front line demonstration and on-farm
trials, organising of Mahila Mandal and related programmes for the grass-root level workers
and farmers in selected areas. Special training courses are organised in poultry keeping, dairy
farming, goatery, raising of nursery, tailoring, child development, fruit preservation and
making of handicraft material for generating self employment in the tribal communities.

Communication Centre: The Communication Centre of the University was established
in the year May 1982 with the financial assistance of ICAR New Delhi, for 5 years. The
centre is established for effective use of mass media in transfer of technology. The unit
produces literature for the farmers and extension workers viz., folders, booklets, magazines,
krishi darshani and organises publicity of news items, exhibitions, preparation and production
of audio-visual aids, broadcasting of agricultural programmes in transfer of technology
through All India Radio and Doordarshan, and organising public relating media for
communication of agricultural technology and guidance through correspondence.

Pilot Project on Technology Assessment and Refinement through Institution-Village
Linkage: The research system has generated very useful results for synthesis of appropriate
technologies for farmers. However, it has not been possible to develop and integrate the
results in the form of appropriate technology for different production systems, the essential
conditions of which are adequate understanding of the farming situations, resource
availability and needs and aspirations of farmers having different socio-economic and
cultural background. This is mainly due to the lack of appropriate scientist-farmers linkages.
Therefore, the need for change in technology transfer approach was felt. With this broad
perspective ICAR has decided to implement Pilot Project on “Technology Assessment and
Refinement through Institution-Village Linkages.” The project gives central importance to the
farmers’ perspectives, needs, resource endowment and real life situations. The project bases
itself on Participatory Rural Appraisal (PRA) techniques. The duration of the project is two
years. In the State of Maharashtra, Solapur centre is one of the four identified Centres.

There are two teams viz., Core and Optional teams of multidisciplinary scientists at each
centre for the implementation of the pilot project. There will be 4-5 scientists in core team. A
team will be headed by Team Leader. A Nodal Officer is identified for the project at each
Centre. The information in a comprehensive manner on various farming situations and
resource availability, various changes, needs and aspirations of farm families of the selected
Wadala and Darphal of Solapur centre was obtained. The information gathered through PRA
tools was carefully documented. The farmers were then asked to identify their problems, find
out their causes and come out with solution measures. Further the identified problems were



classified and priorities were given by the group of farmers based on their farming situations
so as to fulfil their immediate needs. Then the core team scientists in consultation with
participating farmers have formulated ‘Technological Modules’ suitable for various
production system categories.

Participation of Scientists/teachers in Extension Activities: The scientists/teachers
usually undertake extension activities either by themselves or in group together in different
magnitudes. The activities undertaken usually includes-field demonstration, visit to farmers’
fields, visit to farm trials, group discussion, farmers rallies, exhibitions, answering queries
through correspondence, writing transfer of technology articles in newspapers and magazines,
radio and television.

With the help of communication media like radio, TV, newspapers efforts are being made
for the rapid dissemination of improved technologies. We have good rapport with the
development departments and NGOs which helps in getting feed back of field problems. This
helps in reorienting the research programme making it need based and problem oriented. The
university is publishing Krishi Darshani, a diary incorporating useful findings of research as
well as the university news and ‘Shri Sugi’ (University Magazine) for kharif, rabi and summer
seasons.



Chapter 5 : Principles and Practice for
Incubation

The Incubation of Poultry Eggs—Artificial Incubation
Hygiene of Egg and Incubator

Proper hygiene is essential to achieve good hatching results. Poor hygiene will result in
chicks dying during their first 10 days of life.

Only use clean eggs for incubation. Dirty eggs are potential carriers of disease, which
thrive and multiply in the ideal conditions of heat and moisture provided by the incubator. If
you need to incubate dirty eggs, wash them first:

•   Wash eggs in warm water (44°C-49°C) that contains disinfectant at a rate
recommended by the manufacturer. Most household disinfectants are suitable.

•   Do not soak eggs for longer than four minutes otherwise fertility may be affected.
•   Do not soak eggs in cold water as this encourages bacterial penetration through the egg

shell.
•   Dry the eggs quickly after washing using separate paper towels.
Fumigating eggs immediately after collection will also help with hygiene. A suitable

fumigant is formaldehyde gas, which is made by mixing 1 part (by weight) of potassium
permanganate (Condy’s crystals) with 1½ parts (by volume) of formalin. Place the chemicals
in a dish on the floor of the incubator. Put the Condy’s crystals in first and pour on the
formalin, shut the incubator door quickly and vacate the room.

For proper fumigation, the machine should be run normally with the correct temperature
and humidity. After 20 minutes, open the vents or the door and allow the machine to air for a
few minutes; again, vacate the room. Warning Formaldehyde gas forms a dense cloud. This is
a dangerous gas to people. Do not inhale, wear eye protection and rubber gloves when
handling formalin.
Consistent Temperature

The normal body temperature of the hen varies between 40.5° and 41.7°C, depending on
the bird and her degree of activity at the time. The optimum temperature at the centre of an
incubated egg is about 37.8°C. When hatching under a broody hen, the upper surface of the
egg may reach 39.2°-39.4°C but the centre of the egg will not exceed 37.8°C.

In modern fan-forced incubators, the temperature setting recommended by the
manufacturer is between 37.5°C and 37.64°C. The lethal temperature for eggs is 39.4°C. The
constant rapid movement of air in this type of incubator keeps the egg’s temperature the same
as that of the incubator.

The embryo’s heat production increases as incubation progresses. The temperature
increase is greatest during the last two days, due to embryo activity. The egg temperature will
rise up to 2°C above the ambient air temperature of the incubator and for this reason, the
temperature is often lowered by up to 1°C.



Controlled Range of Relative Humidity
Relative humidity is a measure of the amount of moisture in the air. The correct relative

humidity is necessary; however, it can fluctuate more widely than the temperature without
having serious repercussions although low humidity can cause difficulty in small incubators.
An egg loses 11-13% of its inherent moisture during incubation. If humidity is too low the
moisture loss will be excessive, hatching will be delayed and many embryos will fail to hatch
even if they go to full-term. If humidity is too high, the chicks tend to be forced out early and
will be wet. During incubation a relative humidity of about 60% is satisfactory. On day 19,
raise the humidity to about 70% for hatching and towards the end of day 21 when all chicks
that are likely to hatch have hatched, reduce the humidity to 60%. This allows chicks to dry
off before being taken out.

Use a wet-bulb thermometre to measure the relative humidity in fan-forced incubators. At
an incubator temperature of 37.5°C, a wet-bulb reading of 29.4°C-30°C is desirable. At
hatching though, a wet-bulb reading of 32.8°C is best.

Place trays of water inside your incubator to create humid conditions. It is the surface
area of the water and not the depth, which influences humidity. You can control humidity by
opening or shutting ventilation holes, using the water tray’s position or by moving slides over
the water tray.

Process and Procedures for Egg Care Programmes
Production and Selection of Eggs

Healthy Stock: It is important that only eggs from a healthy flock are used for hatching as
some diseases can be transmitted from one generation to the next through the egg. The most
important egg-transmittable diseases to be aware of are salmonella infections, fowl typhoid
and Mycoplasma gallisepticum. Eggs laid by birds infected with disease may fail to hatch.
Of those that do hatch, some birds may die during brooding and the survivors may act as
carriers and infect healthy chicks. Do not add eggs from unknown sources to make up
numbers, as you risk infecting your flock.

Breeding Stock Nutrition: For proper embryo development the egg provides a complete
food store except for gaseous oxygen, which enters the egg through pores in the shell. It is
essential that breeding stock are fed a well-balanced diet for the embryos’ nutrient
requirements to be met. The deficient nutrients are usually vitamins or minerals. A deficiency
of these in the breeders’ diet may not show any ill effects on the breeders, although
hatchability may be affected- which is why specific diets are fed to different categories.
Nutritional deficiencies, such as a lack of riboflavin, are the main cause of embryo mortality
during the middle stage of incubation (i.e., between the 12th and 14th days). Hens’ vitamin
and mineral requirements for laying eggs are lower than those of breeders. Begin the breeder
diet six to eight weeks before hatching eggs are required, with particular attention being paid
to the following components: vitamin A, D3, riboflavin, pantothenic acid, biotin, folic acid,
vitamin B12 and the mineral manganese.

Deficient
nutrient

Result

Riboflavin Leads to poor hatchability with a high incidence of malformed embryos, which are excessively moist

Pantothenic Lowers hatchability with a high incidence of apparently normal embryos dying over the last two or



acid three days of incubation

Biotin,
choline

and
manganese

Required for the normal development of the embryo and for the prevention of the condition known as
enlarged hock/slipped Achilles tendon

B12 Leads to a rapid decrease in hatchability with a progressively poorer survival of those chicks that do
hatch

Age of Breeding Stock
Providing the male bird is active, not too large or overweight and is fertile, his age has

little or no effect on hatchability or the vigour of the chicks. The older the cock bird, the
fewer hens he can mate effectively without loss of fertility. Fertility and hatchability also
decreases, as the hen’s egg production drops with age and is highest during her first and
second laying season.
Hatching Eggs Selection

It is important to consider the size, shape and shell texture when selecting eggs for
hatching. Best results will be obtained by setting eggs that are around the average egg weight
for the type of poultry. Since egg size is highly heritable, the rejection of small eggs will help
to maintain good egg size in the progeny, while extra large or small eggs are a handicap in the
incubator. The shape of the egg is hereditary and continual use of badly shaped eggs will
perpetuate and increase this fault.

Only eggs with good shell texture should be used for hatching. Shell texture is not
heritable; however, weak-shelled eggs may crack, allowing bacteria to enter or excessive
removal of moisture from the egg. Porous-shelled eggs will increase the rate of moisture loss
during storage and incubation. Hair cracks that are too small for the naked eye to detect can
be found by placing a strong light behind the egg. Egg colour does not affect hatchability.
Collection and Storage of Hatching Eggs

Embryonic development will continue while fertile eggs are maintained above 20°C;
therefore, it is essential to collect eggs frequently and store them under cool conditions. Eggs
should be collected at least twice daily and preferably three or four times. For best
hatchability, store eggs no longer than a week before setting. The best temperature for storing
hatching eggs is 10°C to 16°C. Storage humidity is also important. Humidity below 70% will
result in excessive moisture loss from the eggs. Correct wet-bulb readings for a given
humidity at the storage temperature are given below. If you do not have a specific cool room,
store the eggs in a cool, dry spot. Eggs that are stored under conditions where the temperature
and humidity vary tend to start and stop incubation, which results in preincubation and lower
hatchability.
Other Factors Affecting Success

Rough or careless handling when transferring eggs to the hatching compartment or
prolonged delays during transfer resulting in chilling may cause embryo deaths. Excessive
inbreeding of poultry may result in lethal or semi-lethal genes, which will also cause
mortality during incubation. Rough, careless handling or prolonged delays resulting in
chilling, may cause embryo deaths when transferring eggs to the hatching compartment.
Positioning the Egg

The ideal position for an egg during incubation is either on its side or with the broad-end



axis at 45° to the horizontal. This allows maximum room for the embryo’s full development
and the best exposure of the air cell to allow adequate respiration. Eggs incubated narrow
end up, show a higher proportion of dead-in-shell.
Turning Eggs

It is necessary to ensure the embryo is gently and frequently moved within the egg to
prevent it settling and sticking to the shell. The need for frequent turning is greatest in the
early stages of incubation. The eggs should be turned at least three times a day and can be
turned as often as every 15 minutes. Turn the eggs in the opposite direction each time. Turning
the eggs the same direction interferes with the centring action of the chalazae and can result in
high embryonic mortality. No turning is necessary in the last three days of incubation i.e.,
during the hatching stage.

With non-automatic machines, it is important to turn the eggs an odd number of times.
This ensures the embryo does not spend a long, unturned period (usually during the night)
lying on the same side. If turning by hand, a pencil mark on the side of the egg is a useful
guide.
Fan-forced Incubators

For best results, an incubator must be meticulously operated and the manufacturer’s
instructions followed. Start the machine about 24 hours before use to allow it to adjust to the
correct temperature. For best results, place your incubator in a room where there is little
variation in temperature and not in direct sunlight. Ventilation should be adequate and the
room free from draughts. Test all equipment before beginning incubation. There are slight
differences between the same make of incubators, and the environment they operate in; each
incubator requires adjustment. To overcome these differences, it is essential to observe
results from your first few hatches and to adjust the controls depending on the results. It is
important to maintain uniformity in your incubation program to get the majority of the clutch to
hatch on the recommended day, e.g., if chicks come out too early, the temperature may be too
high and vice versa.



Chapter 6 : Principles and Practice for
Rearing

In the never ending search for best practice and efficiency poultry farmers have used
many different techniques in order to mimic the way nature cares for animals, not all have
been successful. One area where a high level of success is achievable is in poultry incubation
and hatching eggs using an artificial incubator. Egg Incubators are used to copy the
characteristics of a live chicken.

In order to best care for the egg in the incubation stage and also when the egg first
hatches. There is a huge variety of incubators available and generally speaking the more they
cost the better care they will take of the eggs. For example, a hen will turn her eggs twice
every day with the exception of the last three days, this is to ensure the developing chick is
allowed to grow properly and without this care will undoubtedly die or be born deformed.

As you can imagine being available to turn the eggs twice a day for twenty days is quite a
commitment so many incubators will come with a self turning feature and I would highly
recommend spending the extra money on one with this function. Incubators can come with
timers and settings which allow the user to program it to be used for different breeds and
species. Foe example a chicken egg has a different gestation period to a goose or a turkey egg
so if you are looking to incubate more than one specific species then this is another important
function to look out for!

Nothing will ever be able to perfectly match the wonders of mother nature but with care
and attention and the help of some proper equipment we can certainly enjoy a huge amount of
success when in comes to incubating poultry and hatching eggs.

Rearing of Birds from Hatch
Rearing birds from hatch, either by breeding them or acquiring eggs, may be the

preferred option if a project requires repeated close contact with humans, or if it involves
taking physiological measurements that are affected by stress, such as ECG or measuring
plasma cortisol levels. Breeding or rearing may also be the best option for projects that
require birds to be killed at their conclusion, although this will depend on the species, its
availability and its environmental and behavioural requirements during development.
Breeding

There are several factors that should be considered when deciding whether it would be
appropriate to breed birds: is there an ongoing requirement for eggs or birds of this species;
can the correct conditions for stress-free breeding be supplied; and can the risk of
overbreeding be minimized or will it be possible to find homes for surplus birds? If a species
is relatively easy to breed and keep, and there is likely to be a sustained use, then it may be
better practice to breed birds on-site rather than transport them from a breeder. Birds will
need to be sexed before breeding programmes can be set up. Some species have sexually
dimorphic plumage or can be sexed by behaviour, e.g. singing in males. More invasive sexing
methods include cloacal eversion, karyotyping, analysing DNA obtained from a blood



sample, or by plucking a growing feather, and surgical sexing (note that these require a Home
Office licence in the UK if done solely for a scientific purpose). Once breeding groups
appropriate for the species have been established, suitable nest boxes and/or nesting material
should be supplied at the beginning of the breeding season and the behaviour of the birds
carefully monitored. Breeding birds are likely to be especially nervous, and disturbance
including handling and cleaning may need to be reduced, although it is important to watch for
clinical signs of conditions such as eggbinding (retention of eggs). Most ferti le eggs that are
allowed to incubate naturally will go on to hatch successfully, so it is generally best practice
to allow the birds to hatch and rear the chicks themselves.
Recommendations

Before making a decision to breed birds, consider whether there will be a sustained
requirement for the species, whether appropriate conditions can be supplied, and how the risk
of overbreeding will be minimized. Eliminate all unnecessary disturbance to breeding birds,
without compromising health monitoring. Allow birds to hatch and rear chicks themselves
whenever possible.
Storing and Incubating Eggs

Incubation systems need to maintain eggs at the correct temperature and humidity for the
species and keep eggs moving so that the developing embryo does not become stuck to the
inner shell membrane, but not so fast or erratically as to damage the developing birds or
shake them loose. Still air incubators provide a physical environment that closely
approximates to that of an incubating bird, but they can only take a limited number of eggs
before CO2 levels rise and the developing embryos are at risk of suffocation.

Forcedair incubators can hold greater numbers of eggs, but maintain them at a
temperature which is more consistent and which is usually set lower than in still air
incubators. It is vital to obtain advice on incubating systems, temperature and humidity from
books, breeders or zoos, as appropriate, before obtaining incubators and eggs. It may be
necessary to buy a new incubator if existing models are not suitable for a new species. Most
incubators have automatic egg turners, and incubators with turners should be purchased
wherever possible.

Incubators incubate pathogens as effectively as they incubate eggs, so it is vital to
disinfect the eggs as soon as possible after collection, and always wash your hands before
handling them. Eggs can be sterilized using ultraviolet light (Monachon 1973) or
commercially available egg sanitizing solutions. Periods of immersion should be minimized
and eggs should not be placed in water to test for fertility.

The incubator should be fumigated before it is used for the first time and between batches
of eggs. Anti-bacterial tablets can also be added to water baths during incubation. Hygiene is
very important within the facility in which the incubator and hatcher is housed, and in large-
scale enterprises it can be monitored using microbiological settle plates (Forbes, 1996). Eggs
that have not yet been incubated can be stored in racks with the small end up, but it is
essential to obtain information on the correct storage temperature and relative humidity for
each species.

The storage conditions should reflect the planned period of storage, i.e., eggs stored for
longer periods should be kept at cooler temperatures and higher humidity. Storage periods
should always be kept to a minimum to avoid wasting eggs. The still-air gradient, oscillating



temperatures and gentle egg turning of an incubating bird are difficult to replicate with a
machine. Allowing broodyhens to incubate eggs is another option.

Many strains of domestic fowl used in intensive production are bred to reduce
broodiness but this behaviour occurs naturally in ‘traditional’ ‘ breeds. The welfare of
broody hens used for incubating eggs is important. They should be group housed and provided
with good standards of husband dry and care. It is especially important to provide sufficient
bedding and secluded spaces to prevent competition between birds. Eggs may be left with a
hen until hatching and beyond, or removed a few days before hatching for development to be
completed in an incubator. Distress caused to the hen when ‘her’ eggs are taken can be
reduced by replacing them with fake eggs, which she will sit on until it becomes obvious that
they are not going to hatch.

Other broody birds, e.g., pigeons, can be used for smaller eggs. It is vital to consider the
risks of infections carried by brooder species causing disease in the species being brooded.
For further guidance on incubation see Batty (1997). Obtain advice on the type of incubation
systems and optimum conditions before acquiring eggs. Buy new equipment if necessary.

Ensure that egg shells, incubators and hatchers are all sterilized and wash your hands
before handling eggs, both before incubation begins and routinely during it. If using broody
birds to incubate eggs, make sure that their welfare is given equal importance to that of
experimental birds.
Temperature and Humidity

Eggs must be incubated at the optimal temperature and relative humidity for the species
to which they belong. Some commercially available forced air incubators designed for
poultry and other Galliformes instruct users to incubate eggs from any species at the same
temperature, but this may be unsuitable for passerines or wild birds. It is important to obtain
accurate in format ion both on natural incubation periods and on the appropriate temperature,
since chicks will hatch early if the temperature is too high and late if it is too low.

Unincubated eggs can tolerate cooling to a greater extent than those that have begun to
develop, and the eggs of different species have variable tolerances to cooling. It is bad
practice to risk wasting eggs and they should never be allowed to cool once incubation has
begun, so provision should be made for incubator failure as appropriate. Some effects
associated with incubation at inappropriate temperatures have the potential to cause serious
health and welfare problems including neurological disorders, stunted growth and head
abnormalities. Causing such disorders as a result of inadequate research into incubation
requirements and/or poor husbandry is unacceptable.

A humidity metre should be placed in the incubator, preferably so that it can be seen
without having to open the door, and regularly checked to ensure that relative humidity is at an
acceptable level. If humidity is too high, chicks may be swollen or sticky on hatching and
precocial birds may hatch before the yolk sacs have been fully absorbed. If humidity is too
low, the chicks may become dehydrated or malformed due to an inadequate calcium
metabolism. If humidity needs to be increased, only water that has been warmed to the
temperature of the incubator should be used, as cold water will chill the eggs. Extra trays of
warm water can be added to the bottom of the incubator and warm, damp cotton wool can be
placed near the eggs. Egg scan also be sprayed with a mister containing warm water which
should be kept in the incubator.



Always ensure that incubators are set for the correct temperature and humidity for each
species, regardless of instructions (which are likely to be for domestic poultry). Check the
temperature and humidity regularly and rectify any problem immediately. Make appropriate
back-up provisions for incubator failure.
Monitoring Development

Accurate records should be kept so that reasons for poor hatchability can be determined.
Information on laying dates (if available), incubation periods, fertility rates, weights of eggs
throughout incubation, hatchability, hatchling weight and survival are essential to pick up
poor performance at an early stage (Forbes, 1996). Eggs should, therefore, be individually
labelled with a wax or graphite pencil following disinfect ion. The development of the
embryo can be monitored by ‘candling’ the eggs, preferably using an egg candler
manufactured for the purpose. Eggs should be candled for the first time at around a quarter of
the way through the incubation period to check for non-viable, cracked or infected eggs,
which should be discarded.

Periodic candling will enable eggs containing dead embryos to be removed before they
cause infect ions or explode in the incubator. Such ‘dead in shells’ should be investigated to
see whether the loss was preventable.

Eggs should also be weighed throughout incubation to monitor whether they are losing
water at an appropriate rate. Mean water loss during incubation (up to pipping) over a range
of species is 15% of the initial egg mass. A further 6% of the initial mass is lost between
pipping and hatching, so the overall mean water loss at the end of hatching should be around
21% (Ar, 1991).

A graph should be plotted for each egg, if possible, with the start mass and desired end
mass. If the egg is too heavy at any time during incubation, the humidity is too high, and if it is
too light, the humidity is too low (Forbes, 1996). Such close monitoring may not be feasible
where large numbers of eggs are being incubated, but a representative sample can be
weighed. Care must always be taken not to chill eggs during monitoring procedures.

The eggs of different species should not be incubated in the same machine unless their
requirements are known to be equivalent. Keep accurate records so that development can be
monitored and egg wastage minimized. Label eggs clearly with a wax or graphite pencil and
candle regularly to check for non-viable eggs or ‘dead in shells’.

Monitor deviations from expected mass throughout development, wherever possible, and
adjust humidity accordingly. Do not incubate eggs from different species in the same machine
unless it is known to be safe to do so.
Hatching

The hatching process consists of four phases (Oppenheim 1972):

(i) tucking, where the head moves under the right wing and into the air space;
(ii) membrane penetration, where the shell membrane into the air space is

broken and true lung-breathing begins;
(iii) ‘pipping’; and
(iv) emergence of the chick from the egg.



Phases (i,ii) and (iii) are assisted by the ‘egg tooth, a calcareous temporary tooth on the
upper mandible. A hatching muscle at the back of the head and neck provides additional force
to break the shell and then reduces in size following hatching.

Eggs should be removed to a hatcher with a clear plastic lid at stage (ii) or (iii) so that
their progress can be observed without repeatedly opening the incubator door and risking
chilling other eggs. The hatcher needs to be warm and should be maintained at about 370C,
but humidity is still important and will need to be maintained at around 60 to 70%, as dry
shell membranes are harder to break through. Individual species will have different
requirements and these should be checked before incubation has begun. A mister filled with
warm water, which should be kept in the hatcher, can be used to moisten shell membranes if
they become dry. For hygiene, empty shells should be removed promptly. Chicks hatch at a
range of developmental stages that require varying amounts of parental care. Most precocial
birds hatch with their eyes open (O’Connor, 1984) and will require attention immediately if
the chance to imprint them on the chosen object or human is not to be lost.

Regular checks are necessary to ensure that hatching proceeds normally and that
hatchlings do not become impeded when leaving the egg. A suitable boring material that
chicks can grip, such as ribbed rubber matting or a wire grid with mesh less than 6 mm (0.25
inches) apart, will help to prevent splaylegs and slipped tendons. It will also be necessary to
check that each chick is strong enough to hatch and that the process is not taking too long, in
which case assistance may be needed.

Recommendations: Ensure that temperature and humidity are maintained at appropriate
levels for the species during hatching. Check hatchlings at least twice a day to ensure that they
can leave the egg without obstruct ion.
Rearing and Imprinting

Rearing: Chicks should be removed from the hatcher as soon as they are suffered up and
alert, and then reared as set out in the individual species sections below. A brooder lamp will
be required for most species, although altricial species will in general require a longer
brooding period than precocial ones. Some species such as diving ducks may not require
brooding at all and so may choose not to use a lamp, but should still be supplied with one so
that they can choose whether or not to use it. The growing birds should be weighed and
measured regularly to ensure that they are growing at an appropriate rate and that their body
components are attaining adult size in the correct order. There is an extensive literature on
growth rates in wild birds that will provide useful guidance, but care should be taken to
ensure that chicks are being compared with the correct sex (in dimorphic species) and race. It
should also be noted that, although growth rates are ultimately under genetic control, they are
also strongly influenced by environmental factors such as temperature, weather, parental care,
food quality and exercise. The growth rates of wild and hand-reared birds may, therefore,
differ to an extent, but adequate monitoring and checking is vital to ensure correct
development.

Imprinting: Imprinting birds onto a human is a serious commitment, the consequences of
which require planning in advance and a great deal of time, and which also have implications
for rehoming or release. While it is true that precocial birds become attracted to the first
large moving object they see, in practice the attachment must be reinforced and maintained. It
is necessary to spend at least several hours a day with the birds and maintain this over a



period of weeks. This will obviously not be realistic in all laboratory situations, but may be
appropriate and worthwhile where small groups of birds will be reared for studies requiring
high levels of interaction with humans.

Although the hand-rearing of young birds may be beneficial in terms of reducing stress
during subsequent interactions with humans, rearing chicks apart from conspecifics can have
negative consequences for the birds’ welfare. Exposure to conspeciocs is a crucial aspect of
normal behavioural development for most species of bird. Deprivation of this opportunity for
normal social interactions can lead to abnormal behaviours in the adult bird. Hand-reared
birds may be unable to perform normal courtship and sexual behaviour or may display
excessive aggression.

The extent of the problem will vary between species, and it is likely that the effects of
isolation from conspecifics will be greater for those that are highly gregarious (ten Cate,
1995). Moluccan cockatoos (Ca catua ha e-m aturo pygia) provide an extreme example,
where very few hand-reared birds are known to have produced young and cases are
frequently reported of such males killing their mates (Low, 1987). For most species,
interaction with humans is preferable to social isolation during rearing, and no chick should
ever be reared in total social isolation without strong scientific or veterinary justification.

Where chicks are to be hand-reared, efforts should be made to minimize any detrimental
effects. Hand-rearing chicks with their siblings may go some way to aiding normal social
development while still allowing them to become habituated to the laboratory and possibly
become imprinted on their human career. Hand-rearing groups of chicks from behind a screen
can discourage imprinting on humans if this is not wanted. However, it is essential to research
the behaviour of juvenile birds when considering rearing and managing them as a group, in
case there is a risk of innate sibling rivalry or fratricide.

If chicks are to have a human ‘parent’, the imprinting process can begin before the birds
have hatched. Precocial chicks can often be heard calling once the beak has entered the air
space and adult birds will call back, which helps to synchronize hatching within broods and
enables chicks to recognise the calls of their parents as soon as they have hatched.

Prehatch vocalizing is unknown in altricial birds, possibly because exact synchrony of
hatching is not relevant for them (O’Connor 1984). Precocial chicks are also highly
responsive to human speech and may call back if spoken to within the egg. It is probable that
birds will recognise the same human voice after hatching, so it may make imprinting on
humans easier if the career regularly speaks to the chicks before they have hatched.

An alternative is to supply the chicks with a model or decoy bird, which can be left with
them continually. It is vital to ensure that chicks left with a model are able to feed and drink
adequately in the absence of a living ‘parent’. Some species are taught how to drink and feed,
and what is acceptable food by their parents, so will need guidance from a human (e.g.,
tapping a pencil or the beak of the model bird among their food). Advantages with this option
are that they may be possible for experimental apparatus to be set up so that birds can see
their ‘parent’ during procedures. More than one parent can be supplied if birds have to be
split into groups and an accurate model of a conspecific may encourage birds to seek
appropriate breeding partners should they be re-homed or released after procedures.
Different species vary in their willingness to become imprinted on other species or on objects
so it is vital to obtain information and advice on this before acquiring eggs.



Recommendations: Check growth rates against published growth curves regularly,
allowing for differences between wild and hand-reared birds. Plan imprinting on a human
well in advance the consequences require serious commitment.

Research the behaviour of juvenile birds when considering rearing them as a group, in
case there is a risk of fratricide. Rear chicks in broods or groups of conspecifics, never in
isolation unless there is strong scientific or veterinary justification for doing so.

Talk to birds in the eggs before they hatch (where appropriate) to assist with imprinting.
If chicks are imprinted onto a model bird ensure that they are feeding.
Feeding Chicks

Precocial birds retain internal yolk sacs after hatching, which help to sustain them while
they are learning how and what to eat.

Altricial birds normally use up their yolk before hatching and are fed by their parents, so
most species will require food within 4 h. Parent birds have a variety of strategies for feeding
chicks and it is vital to be aware of the feeding behaviour of a species when hand-rearing
birds. Many precocial species such as ducks and shore birds are self-feeding and learn by
trial and error; others such as quail lead their young to individual items; and others uncover
food for their chicks by scratching the ground (e.g. fowl) or by cutting vegetation (e.g. swans).
Altricial birds and some precocial or semi-precocial species such as auks (Alcidae) and
gulls (Laridae) are fed by the parents directly placing food into their mouths or regurgitating
food in front of them (O’Connor 1984).

When hand-rearing birds, the literature must be consulted to see how naturally reared
chicks of that species are fed, and the hatchlings must be provided with food accordingly,
teaching them how to feed if necessary. Another important consideration is that chicks may be
fed different sized food items at different stages of development: for example, young bull
finches (Pyrrh ula pyrrh ula) are fed crushed seeds and young blackbirds (Turd us m erula)
are given segments of earthworms, but they are given whole items when they are older. The
time of day at which food is presented or made available should also be considered when
rearing species that feed their chicks at certain times in the wild.

Young wild birds are generally fed on protein-rich diets, even if this differs from the
adult diet (O’Connor, 1984), and so commercial chick crumbs can be suitable for a range of
species. However, care must be taken when feeding birds on commercial chick feeds as these
are formulated specifically to support the very rapid growth of broilers or for the growth of
‘layer’ strains of poultry.

These formulations are certainly not appropriate for all precocial species. The most
common nutritional problem during the rearing of wild birds in captivity is nutritional bone
disease due to absolute dietary calcium deficiency or, less commonly, vitamin D deficiency
or inappropriate levels of dietary phosphorus. Due to the very rapid growth rates of altricial
species, severe skeletal abnormalities can develop within days, and so great care must be
taken to ensure there is an adequate calcium intake (Kirkwood, 1996). Some precocial
species fed a d lib itum on diets containing unsuitably high protein or energy concentrations
are prone to twisting and bending deformities of the limb bones.

Recommendations: Teach hand-reared birds to forage or to feed soon after hatching if
necessary. Research the feeding strategies of each species and provide appropriate food at



each life stage, giving consideration to feeding times.
Formulate diets carefully for growing birds to ensure appropriate dietary concentrations

of nutrients, especially of calcium, phosphorus, vitamin D and protein.

Significant Diets for Juvenile and Adult Birds
Juvenile birds should be gradually introduced to their adult diet after the period of rapid

growth is completed. Adult birds should be fed on the food that they would eat in the wild, as
far as possible, although supplements may be necessary, for example, thiamin supplements for
sea birds. However, mineral and vitamin supplements should not be used without careful
consideration of the balance of the diet. Some minerals and vitamins are harmful if provided
in excess, and the aim should be to correct specific dietary deficiencies with specific
quantities of specific supplements (Kirkwood, 1996).

Many laboratory animal diet manufacturers produce pelleted food that can maintain birds
but this may not be suitable for all species and can be bland.



Chapter 7 : Poultry Farming

Poultry farming is the practice of raising poultry, such as chickens, turkeys, ducks, and geese,
as a subcategory of animal husbandry, for the purpose of farming meat or eggs for food. More
than 50 billion chickens are reared annually as a source of food, for both their meat and their
eggs. Chickens farmed for meat are called broilers, whilst those farmed for eggs are called
egg-laying hens. In total, the UK alone consumes over 29 million eggs per day. Some hens can
produce over 300 eggs a year. Chickens will naturally live for 6 or more years. After 12
months, the hen’s productivity will start to decline. This is when most commercial laying hens
are slaughtered. The vast majority of poultry are raised using intensive farming techniques.
According to the Worldwatch Institute, 74 percent of the world’s poultry meat, and 68 percent
of eggs are produced this way. One alternative to intensive poultry farming is free range
farming.

Friction between these two main methods has led to long term issues of ethical
consumerism. Opponents of intensive farming argue that it harms the environment and creates
health risks, as well as abusing the animals themselves. Advocates of intensive farming say
that their highly efficient systems save land and food resources due to increased productivity,
stating that the animals are looked after in state-of-the-art environmentally controlled
facilities. A few countries have banned cage system housing, including Sweden and
Switzerland. Consumers can still purchase lower cost eggs from other countries’ intensive
poultry farms.

Knowing Different Techniques
Organic

In organic systems, chickens are also free-range. Organic chickens are slower growing,
more traditional breeds and live typically for around 81 days. They grow at half the rate of
intensive chickens. They have a larger space allowance outside (at least 2 square metres and
sometimes up to 10 square metres per bird).
Indoor with Higher Welfare

Chickens are kept indoors but with more space (around 12 to 14 birds per square metre).
They have a richer environment for example with natural light or straw bales that encourage
foraging and perching. The chickens grow more slowly and live for up to two weeks longer
than intensively farmed birds. The benefits of higher welfare indoor systems are the reduced
growth rate, less crowding and more opportunities for natural behaviour.
Free-range

Free range poultry farming consists of poultry permitted to roam freely instead of being
contained in any manner. In the UK, the Department for Environment, Food and Rural Affairs
says that a free range chicken must have daytime access to open-air runs during at least half of
their life. Unlike in the United States, this definition also applies to eggs. The European Union
regulates marketing standards for egg farming which specifies a minimum condition for Free
Range Eggs states that “hens have continuous daytime access to open-air runs, except in the
case of temporary restrictions imposed by veterinary authorities”. In free-range broiler



systems, the chickens are given continuous access to an outdoor range during the daytime and
sheds where they are housed at night. Free-range chickens grow more slowly than intensive
chickens. They live at least 56 days. In the EU, each chicken must have one square metre of
outdoor space.

Free range poultry production requires that the poultry have access to the outside. In
some cases, this means the poultry are raised on pasture, enabling the poultry to move around,
forage for their natural diet and live in cleaner conditions than those in batteries. In some
farms, the manure from free range poultry can be used to benefit crops.

The benefits are also a reduced growth rate and opportunities for natural behaviour such
as pecking, scratching, foraging and exercise outdoors, as well as fresh air and daylight.
Because they grow slower and have opportunities for exercise free-range chickens have
better leg and heart health and a much higher quality of life.

Finding suitable land with adequate drainage to minimise worms and coccidial oocysts,
suitable protection from prevailing winds, good ventilation, access and protection from
predators can be difficult. Excess heat, cold or damp can have a harmful effect on the animals
and their productivity. Unlike battery farms, free range farmers have little control over the
food their animals come across which can lead to unreliable productivity.

Some free range farming in the UK, which accounts for 26% of production, has also
come under criticism concerning animal welfare. This is due to some large scale free range
farms where social abnormalities arise due to having large numbers of birds in an outdoor
space. Beak trimming due to cannibalism and infighting is common in this form of poultry
farming as well as in batteries. Diseases are common and the animals are vulnerable to
predators. In South-East Asia, a lack of disease control in free range farming has been
associated with outbreaks of Avian influenza.
Yarding

While often confused with free-range farming, yarding is actually a separate method of
poultry culture by which chickens and cows are raised together. The distinction is that free-
range poultry are either totally unfenced, or the fence is so distant that it has little influence on
their freedom of movement. Yarding is common technique used by small farms in the
Northeastern US.

Daily releases out of hutches or coops allows for instinctual nature for the chickens with
protections from predators. The hens usually lay eggs either on the ground of the coop or in
baskets if provided by the farmer. This technique can be complicated if used with roosters
though, mostly because of difficulty getting them into the coop and to clean the coop while it
is inside. This territorial nature is apparent while outside in which they have a brood of hens
and sometimes even informal land claims. This can endanger people unaware of the existence
of the territories who are attacked by the larger birds.
Intensive Chicken Farming

In egg-producing farms, birds are typically housed in rows of battery cages.
Environmental conditions are automatically controlled, including light duration, which
mimics summer daylength. This stimulates the birds to continue to lay eggs all year round.
Normally, significant egg production only occurs in the warmer months. Critics argue that
year-round egg production stresses the birds more than normal seasonal production.



Meat chickens, commonly called broilers, are floor-raised on litter such as wood
shavings or rice hulls, indoors in climate-controlled housing. Poultry producers routinely use
nationally-approved medications, such as antibiotics, in feed or drinking water, to treat
disease or to prevent disease outbreaks arising from overcrowded or unsanitary conditions.
In the U.S., the national organisation overseeing chicken production is the Food and Drug
Administration (F.D.A.). Some F.D.A.-approved medications are also approved for improved
feed utilisation. In the U.S., federal law prohibits the use of hormones or steroids in poultry
production.

In egg-producing farms, cages allow for more birds per unit area, and this allows for
greater productivity and lower space and food costs, with more efforts put into egg-laying. In
the U.S., for example, the current recommendation by the United Egg Producers is 67 to 86 in²
(430 to 560 cm²) per bird, which is about 9 inches by 9 inches. Modern poultry farming is
very efficient and allows meat and eggs to be available to the consumer in all seasons at a
lower cost than free range production, and the poultry have no exposure to predators. The
cage environment of egg producing does not permit birds to roam. The closeness of chickens
to one another frequently causes cannibalism. Cannibalism is controlled by de-beaking
(removing a portion of the bird’s beak with a hot blade so the bird cannot effectively peck).
Another condition that can occur in prolific egg laying breeds is osteoporosis. This is caused
from year-round rather than seasonal egg production, and results in chickens whose legs
cannot support them and so can no longer walk. During egg production, large amounts of
calcium are transferred from bones to create eggshell. Although dietary calcium levels are
adequate, absorption of dietary calcium is not always sufficient, given the intensity of
production, to fully replenish bone calcium.

Under intensive farming methods, a meat chicken will live less than six weeks before
slaughter. This is half the time it would take traditionally. This compares with free-range
chickens which will usually be slaughtered at 8 weeks, and organic ones at around 12 weeks.

In intensive broiler sheds, the air can become highly polluted with ammonia from the
droppings. This can damage the chickens’ eyes and respiratory systems and can cause painful
burns on their legs (called hock burns) and feet. Chickens bred for fast growth have a high
rate of leg deformities because they cannot support their increased body weight. Because they
cannot move easily, the chickens are not able to adjust their environment to avoid heat, cold
or dirt as they would in natural conditions. The added weight and overcrowding also puts a
strain on their hearts and lungs. In the U.K., up to 19 million chickens die in their sheds from
heart failure each year.

Problems Associated with Poultry Farming
Humane Treatment

Animal welfare groups have frequently criticized the poultry industry for engaging in
practices which they believe to be inhumane. Many animal rights advocates object to killing
chickens for food, the “factory farm conditions” under which they are raised, methods of
transport, and slaughter. Compassion Over Killing and other groups have repeatedly
conducted undercover investigations at chicken farms and slaughterhouses which they allege
confirm their claims of cruelty.



Figure: Battery cages.

Conditions in intensive chicken farms may be unsanitary, allowing the proliferation of
diseases such as salmonella and E coli. Chickens may be raised in total darkness; hens are
most often kept in crowded wire battery cages with space less than that of a sheet of paper
per hen, as opposed to cage-free or free range. Rough handling and crowded transport during
various weather conditions and the failure of existing stunning systems to render the birds
unconscious before slaughter have also been cited as welfare concerns. Another animal
welfare concern is the use of selective breeding to create heavy, large-breasted birds, which
can lead to crippling leg disorders and heart failure for some of the birds. Concerns have
been raised that companies growing single varieties of birds for eggs or meat are increasing
their susceptibility to disease.

A common practice among hatcheries is the mass-slaughter of newly-born male chicks of
egg laying breeds, since they don’t lay eggs, and do not grow fast enough to be profitable for
meat. Once separated from the females, the male chicks are dropped into grinding machines.
Debeaking

Laying hens are routinely de-beaked when young to prevent fighting. Because beaks are
sensitive, the usual practice of trimming them without anaesthesia is considered inhumane by
some. De-beaked chickens will peck much less than chickens with beaks, which animal
behaviourist Temple Grandin attributes to guarding against pain. The United Egg Producers
says that de-beaking is not painful. It is also argued that the procedure causes life-long
chronic pain and discomfort and decreased ability to eat or drink. De-beaking is described as
being as painful as for a human’s fingertips, rather than nails, being cut off.
Intelligence

Some groups which advocate for more humane treatment of chickens claim that they are
intelligent. Dr. Chris Evans of Macquarie University claims that their range of 20 calls,
problem solving skills, use of representational signalling, and the ability to recognise each
other by facial features demonstrate the intelligence of chickens.
Antibiotics

Antibiotics have been used on poultry in large quantities since the 1940s, when it was
found that the by-products of antibiotic production, fed because the antibiotic-producing mold
had a high level of vitamin B12 after the antibiotics were removed, produced higher growth
than could be accounted for by the vitamin B12 alone. Eventually, it was discovered that the
trace amounts of antibiotics remaining in the by-products accounted for this growth.



The mechanism is apparently the adjustment of intestinal flora, favouring “good” bacteria
while suppressing “bad” bacteria, and thus the goal of antibiotics as a growth promoter is the
same as for probiotics. Because the antibiotics used are not absorbed by the gut, they do not
put antibiotics into the meat or eggs.

Antibiotics are used routinely in poultry for this reason, and also to prevent and treat
disease. Many contend that this puts humans at risk as bacterial strains develop stronger and
stronger resistances. Critics point out that, after six decades of heavy agricultural use of
antibiotics, opponents of antibiotics must still make arguments about theoretical risks, since
actual examples are hard to come by. Those antibiotic-resistant strains of human diseases
whose origin is known originated in hospitals rather than farms. A proposed bill in the United
States Congress would make the use of antibiotics in animal feed legal only for therapeutic
(rather than preventative) use, but it has not been passed. However, this may present the risk
of slaughtered chickens harbouring pathogenic bacteria and passing them on to humans that
consume them.

In October 2000, the U.S. Food and Drug Administration (FDA) discovered that two
antibiotics were no longer effective in treating diseases found in factory-farmed chickens; one
antibiotic was swiftly pulled from the market, but the other, Baytril, was not. Bayer, the
company which produced it, contested the claim and as a result, Baytril remained in use until
July 2005.
Arsenic

Chicken feed can also include Roxarsone, an antimicrobial drug that also promotes
growth. The drug has generated controversy because it contains the element arsenic, which
can cause cancer, dementia, and neurological problems in humans. A Consumer Reports study
in 2004 reported finding “no detectable arsenic in our samples of muscle” but found “A few
of our chicken-liver samples has an amount that according to EPA standards could cause
neurological problems in a child who ate 2 ounces of cooked liver per week or in an adult
who ate 5.5 ounces per week.” However, the Food and Drug Administration (FDA) is the
organisation responsible for the regulation of foods in America, and all samples tested were
“far less than the ... amount allowed in a food product.”
Growth Hormones

Chickens grow much more rapidly than they once did and some consumers have
concluded that this rapid growth is due to the use of hormones in these animals. Some
consumers believe that the increasingly earlier onset of puberty in humans is the result of the
liberal use of such hormones. However, hormone use in poultry production is illegal in the
United States. Similarly, no chicken meat for sale in Australia is fed hormones. Furthermore,
several scientific studies have documented the fact that chickens grow rapidly because they
are bred to do so. A small producer of natural and organic chickens confirmed this
assumption:

If this were 1948, you might have something to worry about. Using hormones to boost egg
production was a brief fad in the Forties, but was abandoned because it didn’t work. Using
hormones to produce soft-meated roasters was used to some extent in the Forties and Fifties,
but the increased growth rates of broilers made the practice irrelevant—the broilers got as
big as anyone wanted them to get when they were still young enough to be soft-meated without
chemicals. The only hormone that was ever used in any quantity on poultry (DES) was banned



in 1959, after everyone but a few die-hard farmers had given them up as a silly idea.
Hormones are now illegal in poultry and eggs. The people who advertise “No hormones” are
either woefully ignorant or are indulging in cynical fear-mongering, maybe both.
E. Coli

According to Consumer Reports, “1.1 million or more Americans [are] sickened each
year by undercooked, tainted chicken.” A USDA study discovered E. coli in 99% of
supermarket chicken, the result of chicken butchering not being a sterile process. Feces tend
to leak from the carcass until the evisceration stage, and the evisceration stage itself gives an
opportunity for the interior of the carcass to receive intestinal bacteria. (So does the skin of
the carcass, but the skin presents a better barrier to bacteria and reaches higher temperatures
during cooking). Before 1950, this was contained largely by not eviscerating the carcass at
the time of butchering, deferring this until the time of retail sale or in the home. This gave the
intestinal bacteria less opportunity to colonize the edible meat. The development of the
“ready-to-cook broiler” in the 1950s added convenience while introducing risk, under the
assumption that end-to-end refrigeration and thorough cooking would provide adequate
protection. E. coli can be killed by proper cooking times, but there is still some risk
associated with it, and its near-ubiquity in commercially-farmed chicken is troubling to some.
Irradiation has been proposed as a means of sterilizing chicken meat after butchering.
Avian Influenza

There is also a risk that crowded conditions in chicken farms will allow avian influenza
(bird flu) to spread quickly. A United Nations press release states: “Governments, local
authorities and international agencies need to take a greatly increased role in combating the
role of factory-farming, commerce in live poultry, and wildlife markets which provide ideal
conditions for the virus to spread and mutate into a more dangerous form...”
Efficiency

Farming of chickens on an industrial scale relies largely on high protein feeds derived
from soybeans; in the European Union the soybean dominates the protein supply for animal
feed, and the poultry industry is the largest consumer of such feed. Two kilograms of grain
must be fed to poultry to produce 1 kg of weight gain. However, for every gram of protein
consumed, chickens yield only 0.33 g of edible protein.
World Chicken Population

The Food and Agriculture Organisation of the United Nations estimated that in 2002,
there were nearly sixteen billion chickens in the world, counting a total population of
15,853,900,000. The figures from the Global Livestock Production and Health Atlas for
2004 were as follows:

1.   China (8,860,000,000)
2.   United States (1,970,000,000)
3.   Indonesia (1,200,000,000)
4.   Brazil (1,100,000,000)
5.   Mexico (540,000,000)
6.   India (425,000,000)
7.   Russia (340,000,000)
8.   Japan (286,000,000)



9.   Iran (280,000,000)
10.   Turkey (250,000,000).

Study on the Poultry Industry
Facts about the Poultry Industry

The average consumer may not be aware of the suffering of billions of birds raised for
meat and egg production in the United States each year. The U.S. Department of Agriculture
(USDA)’s National Statistics Service reported that 7.07 billion “broiler” chickens, 67 billion
“egg” chickens, and 321 million turkeys were killed in 1998 for food. In addition, millions of
birds die as a result of disease, injury, and during transportation.
Egg Production

Egg-laying hens in the United States number more than 459 million. Of these millions of
birds, 97% are confined to “battery” cages, tiny cages roughly 16 by 18 inches wide. Five or
6 birds are crammed into each cage, and the cages are stacked in tall tiers. As many as 50,000
to 125,000 battery hens, in sheds with minimal light, strain to produce 250 eggs per year, ten
times the number of eggs they would produce in the wild.

Battery cage confinement does not allow birds to turn around or take part in any other
natural behaviour, such as preening, dust bathing, and foraging for food. Prolonged forced
confinement causes unnatural behaviours such as cannibalism and increases the incidence of
disease and injury. Laying hens are also forced to live in a polluted environment due to toxic
feed ingredients, accumulated feces, and excretory ammonia fumes. A successful battery
system relies heavily on antibiotics that are routinely administered to laying hens to decrease
the incidence of disease among these immune-repressed birds.

Battery hens often die in their cages as the result of disease or injury. Those who survive
but stop producing adequately are considered “spent” hens and are sent to slaughter to be
used for human and animal food. Male chicks are of no value to egg producers. Each year
more than 200 million male chicks are killed or left to die after hatching. Egg-producing birds
that are not confined to battery cages seldom fare much better. Eggs labelled “Cage Free” or
“Free Range” simply mean that the birds are not confined to battery cages, not necessarily that
the hens are allowed a more natural existence. Neither guarantees that they have adequate
space to move around, or that they are allowed outdoors to roam about and forage or dust
bathe.
Forced Molting

Molting is the natural process of shedding old feathers and the growth of new feathers.
Molting initiates a new egg-laying cycle. The natural molting process takes about four months
to complete. However, on factory farms, poultry producers induce starvation to control egg
production in laying hens (eggs for human consumption) and breeding hens (eggs that hatch
into birds used for meat or egg production) to reduce the molting period to one to two months.
Performed to increase farm profits, this “forced molting” is extremely stressful to hens.
Forced molting methods include food and water deprivation, medications, and simulated light
and dark cycles. A 1992 Poultry Science report found that forced molting in combination
with a Salmonella infection created an actual disease state in tested hens. Salmonella
infection can be passed on to consumers through egg consumption.



Debeaking and Toe Clipping
Debeaking is a painful procedure whereby the bird’s sensitive beak is sliced off with a

hot blade. Poultry meat and egg producers that use battery cages and crowded floor systems
remove one-half to two-thirds of the birds’ beaks to discourage cannibalistic pecking, a
behaviour that occurs when birds are kept in close confinement with no regard for their
natural behaviours. Behavioural studies indicate that debeaked birds are often unable to eat,
drink, and preen properly. They also exhibit behaviours associated with chronic pain and
depression.

Toe-clipping is the amputation of a bird’s toes just behind the claw. This painful
procedure is performed to reduce claw-related injuries on factory farms.
Meat Production

Genetic engineering of broiler chickens and turkeys often results in a bird too heavy to
stand or walk. They suffer from pain in their legs and sores on their feet that are induced by
their extreme, unnatural size. Kept in polluted dark sheds with as many as 25,000 birds per
shed, these birds suffer many of the same ailments as battery hens, such as being debeaked
and being forced to live in a toxic environment. Thousands of these birds never make it to
slaughter—they will die while still on the farm from injuries, disease, or their inability to
reach food and water.
Transport and Slaughter

Millions of birds die during the loading of trucks and while en route to slaughter. These
sensitive birds, often in very poor physical condition, are grabbed by their legs and thrown
into densely packed cages to be transported by truck to slaughterhouses that are sometimes
hundreds of miles away. Many die from shock, injury, and suffocation in the process.

The U.S. Federal Humane Slaughter Act does not apply to poultry, meaning that there is
no federal law that requires birds to be stunned prior to slaughter. This allows for diversity in
commercial poultry slaughter approaches and stunning equipment. When slaughterhouses do
use stunning equipment, lack of regulation often results in birds allowed to raise their heads
prior to reaching the water bath stunner and, therefore, not adequately stunned. Problems also
exist in neck-cutting equipment, which may result in prolonged and extreme pain caused by
necks improperly cut during the killing process.

Knowing the Poultry Industry in India
Poultry is one of the fastest growing segments of the agricultural sector in India today.

While the production of agricultural crops has been rising at a rate of 1.5 to 2 percent per
annum, that of eggs and broilers has been rising at a rate of 8 to 10 percent per annum. As a
result, India is now the world’s fifth largest egg producer and the eighteenth largest producer
of broilers. Driving this expansion are a combination of factors-growth in per capita income,
a growing urban population and falling real poultry prices.

India is the fifth largest producer of eggs and ninth largest producer of poultry meat in the
world, producing over 34 billion eggs and about 600,000 tons of poultry meat in 2004. In the
overall market for poultry products, India was positioned 17 in World Poultry Production.
And analysts estimate that the poultry sector in India has been growing at a much faster rate,
along with other industries such as BPO and Securities market. Over the past decade the



poultry industry in India has contributed approximately US $229 million, to the Gross
National Product (GNP).

Several breakthroughs in poultry science and technology have led to the development of
genetically superior breeds capable of higher production, even under adverse climatic
conditions that offer opportunities for overseas entrepreneurs to expand export and import of
poultry products on a large scale. The average per capita poultry meat consumption is also
estimated to increase from 0.69 to 1.28 kilograms, during the 2000-2004. Overall, analysts
studies that the total egg consumption is estimated to increase from 34 billion in 2000 to 106
billion in 2020, while poultry meat consumption is predicted to increase from 687 million
kilograms to 1,674 million kilograms.

In the context of this emerging scenario, questions are being raised about the impact of
the scaling up of production-through structural factors, externalities and policies-on small-
scale producers. Do the transaction costs, policy distortion and environment externalities
place the small-scale producer at a disadvantage? Why do some poultry farms have higher
income than others? Do large farms earn more profit per unit of output than small ones? What
explains the differentials in profitability? This report, which forms part of an ongoing
international comparison study on poultry, seeks to address these questions. It attempts to
assess the impact of policy and environmental factors on the scale of poultry operations in
India as well as the implications of that impact for small-scale production. The study aims to
collect and analyse consistent data.

Converting Backyard to a Major Commercial Activity
The poultry sector in India has undergone a paradigm shift in structure and operation. A

significant feature of India’s poultry industry has been its transformation from a mere
backyard activity into a major commercial activity in just about four decades. This
transformation has involved sizeable investments in breeding, hatching, rearing and
processing. Farmers in India have moved from rearing non-descriptive birds to today rearing
hybrids such as is Hyaline, it is Shaver, II and in Babcock, in which ensure faster growth,
good liveability, excellent feed conversion and high profits to the rearers. The industry has
grown largely due to the initiative of private enterprise, minimal government intervention,
considerable indigenous poultry genetics capabilities, and considerable support from the
complementary veterinary health, poultry feed, poultry equipment, and poultry processing
sectors. India is one of the few countries in the world that has put into place a sustained
Specific Pathogen Free (SPF) egg production project.
Regional Variation in Poultry Development

Another important aspect of poultry development in India is the significant variation in
the industry across regions. The four southern states-Andhra Pradesh, Karnataka, Kerala and
Tamil Nadu-account for about 45 percent of the country’s egg production, with a per capita
consumption of 57 eggs and 0.5 kg. of broiler meat. The eastern and central regions of India
account for about 20 percent of egg production, with a per capita consumption of 18 eggs and
0.13 kg. of broiler meat. The northern and western regions of the country record much higher
figures than the eastern and central regions with respect to per capita availability of eggs and
broiler meat.
Growing Production of Eggs and Broilers



Presently production of eggs is estimated to number about 37 billion, that of broilers 895
million, and that of poultry meat 735,000 tonnes. In addition, organised facilities have been
set up over the years for the manufacture of egg powder and frozen, processed broiler meat
essentially to cater to export markets and markets in the metropolitan areas of India.
Increasing Scale of Operation

The growth of the poultry sector in India is also marked by an increase in the size of the
poultry farm. In earlier years broiler farms had produced on average a few hundred birds
(200-500 chicks) per cycle. Today, units with fewer than 5,000 birds are becoming rare, and
units with 5,000 to 50,000 birds per week cycle are common. Similarly, in layer farms, units
with a flock size of 10,000 to 50,000 birds have become common. Small units are probably
finding themselves at a disadvantage because of high feed and transport costs, expensive
vaccines, and veterinary care services and the non-availability of credit. Some small units are
reported to be shifting from layer to broiler production because output in broiler units can be
realised in six weeks.
Structure of the Poultry Industry

The structure of India’s poultry industry varies from region to region. While independent
and relatively small-scale producers account for the bulk of production, integrated large-
scale producers do account for a growing share of output in some regions. Integrators include
large regional firms that incorporate all aspects of production, including the raising of
grandparent and parent flocks, rearing DOCs, contracting production, compounding feed,
providing veterinary services, and wholesaling.
Concentration of Poultry Units Around Cities and Urban Centres

There has also been a growing tendency for poultry units to be concentrated around urban
areas because of the existence of ready markets for the end products of poultry production.
Low Per Capita Consumption

Even though India is the world’s fifth largest egg producer and the eighteenth largest
producer of broilers, its per capita consumption of these products is poor-37 eggs and 1 kg.
of poultry meat per capita per annum. Here, again, there is considerable variation in per
capita consumption between rural and urban areas and also across the region. Per capita
consumption of eggs is only 7.7 per annum in rural areas compared with 17.8 per annum in
urban areas. In seven states, per capita consumption is less than 3.5 per annum. Similarly, per
capita consumption of poultry meat is 0.24 kg. in rural areas and 1.08 kg. in urban areas.
Slow Changes in Consumption Habits

An analysis of consumption data originating from National Sample Survey (NSS) rounds
reveals many interesting facts. First, 42 percent of households are vegetarian in that they do
not eat fish, meat or eggs. The remaining 68 percent of households are non-vegetarians. Over
time, there has been a gradual shift from vegetarianism to non-vegetarianism. The change is
more visible in rural areas than in urban areas. For instance, between 1987-88 and 1999-
2000, the proportion of households consuming only one of the three items-fish, meat or eggs-
increased by only one percent in urban areas, while in rural areas this proportion increased
by four percent. Second, calculation of income elasticity of demand for different commodity
groups shows that the commodity group that includes meat, fish or eggs ranks second in the
quantity of commodities consumed in rural areas (milk and milk products rank first), while in
urban areas consumption of the meat, fish, or egg commodity group ranks third. The estimated



income elasticity is 1.01 in rural areas and 0.66 in urban areas. Third, the price elasticity also
follows the same order. Meat, fish or eggs have the high price elasticity of 0.75 in rural areas
and 0.68 in urban areas. Fourth, estimates of income and price elasticities calculated for each
of the four expenditure groups show that those elasticities tend to decline as one moves from
the poor to the non-poor and the wealthy. The income elasticity is low for the wealthy-0.5 in
rural areas and 0.6 in urban areas. The other two income groups in rural areas have high-
income elasticity-greater than unity. Price elasticities are greater than unity for the very poor
and the poor in rural areas, and for the very poor in urban areas. A significant policy
implication of these consumption habits is that there is lot of scope in raising the demand for
poultry products in rural areas.
Exports

Exports of poultry products from India comprise table eggs, meat, live birds and value-
added products such as egg powder and frozen yolk. The value of aggregated exports was Rs.
1,683 million in 1996-97. Exports were expected to reach the level of Rs. 5 billion by the
year 2000.
Employment

Three decades ago, when egg and broiler production was 10 billion and 30 million,
respectively, the total employment numbers in the poultry sector were not so encouraging. As
income and employment in the crop sector started diminishing, the non-crop sector, which
includes dairy and poultry, underwent a significant shift. With the demand for poultry
increasing and production reaching 37 billion eggs and 1 billion broilers, this sector now
employs around 1.6 million people. At least 80 percent of employment in the poultry sector is
generated directly by these farmers, while 20 percent is engaged in feed, pharmaceuticals,
equipment and other services required by the poultry sector. Additionally, there may be a
similar number of people roughly 1.6 million who are engaged in marketing and other
channels servicing the poultry sector.
Issues Relating to Animal Welfare and Environmental Pollution

Issues relating to animal welfare and environmental pollution by poultry units have been
of increasing concern in developed countries such as the U.S. and the European Union (E.U.).
But in India these issues have not yet emerged as critical although they are discussed at length
in various seminars and forums on poultry production. Considering globalization and the
international trade in poultry products, however, these issues may assume significance in a
few years because of pressures from importing countries such as those in the E.U.
Constraints on the growth of the Poultry Industry

A major constraint affecting the growth of the poultry industry in India is the lack of basic
infrastructure such as storage and transportation, including cold chain. As a result, there are
wild price fluctuations in the prices of poultry products, i.e., eggs and broilers. Another
constraint to growth is an inefficient marketing system. The presence of so many market
intermediaries harms both the producer and the consumer. A third problem relates to the price
availability of feed resources. Maize or corn plays a major role in broiler production, as it
constitutes 50 to 55 percent of broiler feed. As the broiler industry is growing at the rate of
15 percent per annum, the demand for maize is thus likely to increase. Presently, India grows
only 11 million tonnes of maize and only 5 million tonnes are available for poultry, which is
not sufficient if the current growth rate of the industry is to be maintained.
Policy Measures



The policy measures that are required to improve the poultry industry must involve: (a)
improving infrastructure facilities, which will help not only to stabilize the price of poultry
products in the domestic market, but will also make them available in remote areas; (b)
creating an efficient marketing channel that will help provide remunerative prices to
producers (in other words, India’s marketing set-up should also grow along professional
lines); and (c) increasing maize production, which will involve using GM (genetically
modified) seed varieties or, alternatively, will necessitate finding other sources of feed
ingredients that can replace maize.

Knowing the Breeds of Chicken
Breeds of Poultry and their Availability

Cari Nirbheek (Aseel Cross):
•   The literal meaning of Aseel is real or pure. Aseel is well known for its pugnacity, high

stamina, majestic gait and dogged fighting qualities. The name Aseel appears to have
been given to this indigenous breed because of its inherent qualities of fighting.

•   Andhra Pradesh is said to be the home of this important breed. The best specimen of
this breed, although rare, are encountered with the fanciers and the people engaged in
cock-fighting show through out the country.

•   seel is larger inbuilt with noble looking and dignified appearance.
•   The standard weight varies from 3 to 4 kg for cocks and 2 to 3 kg for hens.
•   Age at sexual maturity (days) 196 days
•   Annual egg production (number) 92
•   Egg weight at 40 week (g) 50.
Cari Shyama (Kadakanath Cross):

•   It is locally known as “Kalamasi” meaning the fowl having black flesh. Jhabua and
Dhar districts of Madhya Pradesh and the adjoining districts of Rajasthan and Gujarat
spreading over an area of about 800sq. miles is considered to be its home tract.

•   These are mostly reared by tribals, adivasis and rural poor. It is considered to be a
sacred bird and offered as sacrifice to Goddess after Diwali.

•   The colour of the day old chicks is bluish to black with irregular dark stripes over the
back.

•   The flesh of this breed though black and repulsive to look at, is considered not only a
delicacy but also of medicinal value.

•   The tribal uses Kadakanath blood in the treatment of chronic disease in human beings
and its meat as aphrodisiac.

•   The meat and eggs are reckoned to be a rich source of protein (25.47% in flesh) and
iron.

•   Body weight at 20 weeks (g) 920
•   Age at sexual maturity (days) 180
•   Annual egg production (number) 105
•   Egg weight at 40 week (g) 49



•   Fertility (%) 55
•   Hatchability FES (%) 52.
Hitcari (Naked Neck Cross):

•   Naked neck is relatively larger in built with long cylindrical neck. As the name
indicates, neck of the birds is fully naked or only a tuft of feathers is seen on the front of
the neck above crop.

•   The resulting bare skin becomes reddish particularly in males as they approach sexual
maturity.

•   Trivundrum region of Kerala is considered to be the homeland of Naked neck
•   Body weight at 20 weeks (g) 1005
•   Age at sexual maturity (days) 201
•   Annual egg production (number) 99
•   Egg weight at 40 week (g) 54
•   Fertility (%) 66
•   Hatchability FES (%) 71.
Upcari (Frizzle Cross):

•   Unique scavenging type birds developed with native breed base, having typical desi
fowl look, better tropical adaptability and disease resistance, exceptional growth and
production performance.

•   Best suited for backyard system of poultry production.
•   Four varieties of UPCARI birds suitable for different agro-climatic conditions are

available.
1.   Kadakanath x Dehlam Red
2.   Aseel x Dehlam Red
3.   Naked Neck x Dehlam Red
4.   Frizzle x Dehlam Red.

Performance Profile:
•   Age at sexual maturity 170-180 days
•   Annual egg production 165-180 eggs Egg size 52-55 g
•   Egg colour Brown
•   Egg quality Excellent Internal quality
•   Livability Above 95%
•   Temperament Active and good forager. Cari Sonali Layer (Golden-92):
•   First egg at 17 to 18 weeks
•   50% production at 150 days
•   Peak production at 26 to 28 weeks
•   Liveability of grower (96%) and layer (94%)
•   Egg production peak 92%
•   Hen Housed to 72 wk. more than 270 eggs
•   Egg size Average



•   Egg weight 54 g
•   First egg at 18 to 19 weeks
•   50% production at 155 days
•   Peak production at 27 to 29 weeks
•   Livability of grower (96%) and layer (94%)
•   Egg production Peak 90%
•   Hen Housed to 72 wk. more than 265 eggs
•   Egg size Average
•   Egg weight 54 g.
Cari-devendra:

•   A medium-sized dual-purpose bird
•   Efficient feed conversion-High positive return over feed cost
•   Superiority over other stocks-Low laying house mortality
•   Body weight at 8th week-1700-1800 g
•   Age at sexual maturity-155-160 days
•   Annual egg production-190-200.
Caribro-vishal (Caribro-91):

•   Weight at day old : 43g
•   Weight at 6 weeks : 1650 to 1700 g
•   Weight at 7 weeks : 2100 to 2200 g
•   Dressing percentage : 75%
•   Livability percentage : 97-98%
•   Feed conversion ratio at 6 weeks : 1.94 to 2.20.
Cari-rainbro (B-77):

•   Weight at day old : 41g
•   Weight at 6 weeks : 1300 g
•   Weight at 7 weeks : 1600 g
•   Dressing percentage : 73%
•   Livability percentage : 98-99%
•   Feed conversion ratio at 6 weeks : 2.3.
Caribro-dhanraja (Multi-Coloured):

•   Weight at day old : 46 g
•   Weight at 6 weeks : 1600 to 1650 g
•   Weight at 7 weeks : 2000 to 2150 g
•   Dressing percentage : 73%
•   Livability percentage : 97-98%
•   Feed conversion ratio at 6 weeks : 1.90 to 2.10.
Caribro-mritunjai (Cari Naked Neck):

•   Weight at day old : 42 g



•   Weight at 6 weeks : 1650 to 1700 g
•   Weight at 7 weeks : 2000 to 2150 g
•   Dressing percentage : 77%
•   Livability percentage : 97-98%
•   Feed conversion ratio at 6 weeks : 1.9 to 2.0.

Breeds from Project Directorate on Poultry (ICAR), Hyderabad
Vanaraja:

•   Suitable bird for backyard farming in rural and tribal areas, developed by the Project
Directorate on Poultry (ICAR), Hyderabad.

•   It is a multi-coloured dual purpose bird with attractive plumage.
•   It has better immune status against common poultry diseases and is adaptable to the free

range rearing.
•   Vanaraja males attain moderate body weight at 8 weeks of age under regular feeding

system
•   The hen lays 160-180 eggs in a laying cycle
•   Due to their relatively light weight and long shanks, these birds are capable to protect

themselves from predators which are otherwise a major problem observed in birds
reared in backyards.

Krishibro:
•   Developed by the Project Directorate on Poultry (ICAR), Hydereabad.
•   Multi-coloured commercial broiler chicks
•   Attain body weight by 6 weeks of age with less than 2.2 feed conversion ratio.
•   The survivability of this bird upto 6 weeks of age is around 97%.
•   These birds have attractive colour plumage and are well adapted to tropical weather

conditions.
•   The commercial Krishibro has highly resistance against the common poultry diseases

like Ranikhet and Infectious bursal disease.
•   Advantages: Hardy, Well adapted and Better survivability.

Breeds from Karnataka Veterinary Animal Fishery Science and University, Bangalore
Developed by Department of Poultry Science, University of Agricultural Sciences,

Bangalore, presently Karnataka Veterinary Animal Fishery Sciences University, Hebbal,
Bangalore:

•   This breed yields 15-20 eggs in a year more than Giriraja chickenbreed and was
released by the Karnataka Veterinary AnimalFishery Sciences University, Bangalore in
2005. Swarnadharachickens have a high egg production potential along with
bettergrowth compared to other local varieties and are suited for mixedand backyard
farming.

•   Compared to Giriraja breed, Swarnadhara breed are smaller in size with a lighter body
weight, which makes them easier to escape attacks from predators such as jungle cats
and foxes.

•   The bird can be reared for its eggs and meat.



•   It attains maturity from the 22–23rd week after hatching.
•   Hens attain a body weight of about 3 kg and the cocks about 4 kg.
•   Swarnadhara hens lay about 180–190 eggs in a year.

Other Native Breeds
Breed Home Tract

Ankaleshwar Gujarat

Aseel Andhra Pradesh and Madhya Pradesh

Busra Gujarat and Maharashtra

Chittagong Meghalaya and Tripura

4Danki Andhra Pradesh

Daothigir Assam

Ghagus Andhra Pradesh and Karnataka

Harringhata Black West Bengal

Kadaknath Madhya Pradesh

Kalasthi Andhra Pradesh

Kashmir Faverolla Jammu and Kashmir

Miri Assam

Nicobari Andaman & Nicobar

Punjab Brown Punjab and Haryana

Tellichery Kerala

Process of Broiler Production
Broilers are the most preferred ones under poultry meat category. Many Private

companies are involved with farmers in contract farming for boiler production. So, marketing
is no longer a problem. A broiler is a young chicken of below eight weeks of age, weighing
1.5 to 2 kgs body weight, with tender and soft meat.

Best Management Practices:

•   Poultry house temperature: 1st week 950F is quite comfortable and reduced at the arte
of 50F weekly until 700F in 6th week.

•   Ventilation: Maintain good aeration, remove the ammonia (bird droppings) regularly to
avoid suffocation to birds.

•   Lighting: 60 watt bulb for 200 sq. ft floor space
•   Floor space: 1 sq. ft. per bird
•   De-beaking: debeaked when 1-day old.
Broiler Health Care:

•   Start with disease free chicks
•   Vaccine against Marek’s disease at the hatchery
•   RDVF1 at 4-5 days
•   Drugs in feed to prevent coccidiosis



•   Keep feed free from aflotoxin
•   Cover floor with clean litter at least 3 inch deep after each cycle.
Marketing:

•   Market at 6-8 weeks old
•   Feeders and waterers removed to prevent bruises during catching
•   Protect the in-transit birds from extreme weather.
Some of the private companies involved in contract faring of broilers are Suguna,

Coimbatore, VHL, Pune, Pioneer, Bromark etc.

Effects of the Bird Flu in India
About Bird-Flu

Birds, just like people, get the flu. Bird flu, also called Avian flu, Avian influenza, H5N1
viruses infect birds, including chickens, other poultry and wild birds such as ducks. Most bird
flu viruses can only infect other birds.

However, bird flu can pose health risks to people. The first case of a bird flu virus
infecting a person directly, H5N1, was in Hong Kong in 1997. Since then, the bird flu virus
has spread to birds in countries in Asia, Africa and Europe. Deadly H5N1 strain hit India in
January.

‘More than 3.9 million chickens and ducks were culled to prevent the spread of the virus
across the country’, Food and Agriculture Organisations said in a statement on Wednesday.
No new disease outbreaks have been discovered since Feb. 2, 2008, FAO said. Avian
influenza hits mostly birds but its H5N1 strain has killed 234 people since 2003 when it
began in Asia, according to the World Health Organisation (WHO).

During an outbreak of bird flu, people who have contact with infected birds can become
sick. It may also be possible to catch bird flu by eating poultry that is not well cooked or
through contact with a person who has it. Bird flu can make people very sick or even cause
death. There is currently no vaccine.

Table: Distance Norms
Purpose Activity Minimum Distance

Layer shed to layer shed 50 ft.

Brooding I growing to layer shed 150 ft

Feed mill/store 150 ft.

Labour Quarters/Office, etc. 150 ft.

Disposal Pit I Incinerator 500 ft.

Between two Poultry units 200 to 300 metres

Poultry Development
Site Selection:

1.   Farm should be located at an elevated and well-ventilated site,away, from water
ways, existing poultry farm/village poultry.

2.   Shed direction should preferably be East-West.



Construction:
•   Separate sheds for brooding-cum-growing and laying operations for smaller units.
•   Separate sheds for brooding, growing and laying operations for larger units.
•   Avoid multi-storied shed construction.
•   Provide fencing, foot dips and roof overhand (at least 3 ft.).
•   Maximum width of shed–33.5 ft. for Cage System and 30 ft. for Deep Litter System

(DLS).
•   Rat proofing provision.
•   DLS shed should be minimum 2 ft. above ground level.
•   Platform height (Cage System) should be around 6 ft.
Operation:

•   Procure day old chicks from reputed hatcheries
•   Prefer cage system over DLS for hygienic and cost-effective production performance
•   Prefer automated system with minimum manual handling.
•   Maintain utmost hygienic condition during feed handling.
•   Vaccination, litter management, etc. as per the advise of competent authority.
•   Vehicle movement should be restricted and disinfectants to be used to avoid disease out

break.
•   Free movement of visitors as well as manpower should be restricted for utmost

hygienic environment.

What is Poultry Layer Farming
Why do Poultry Farming for Eggs?

Poultry egg and meat are important sources of high quality proteins, minerals and
vitamins to balance the human diet. Specially developed breeds of egg type chicken are now
available with an ability of quick growth and high feed conversion efficiency. Depending on
the farm-size, layer (for eggs) farming can be main source of family income or can provide
subsidiary income and gainful employment to farmers throughout the year. Poultry manure has
high fertilizer value and can be used for increasing yield of all crops.
Scope for Layer Farming and its National Importance

India has made considerable progress in egg production in the last three decades. High
quality chicks, equipments, vaccines and medicines are available. Technically and
professionally competent guidance is available to the farmers. The management practices
have improved and disease and mortality incidences are much reduced. Many institutions are
providing training to entrepreneurs. The improved layer population has increased from 35
million in 1961 to 115 million in 1996. The egg production in the same period has increased
from 2,340 million to 34380 million. The egg production registered compound growth rate of
6.83% during eighth plan period (1992-97). The per capita egg availability at present is 41
eggs; while as per ICMR recommendations about 182 eggs per person per year are required
to balance the common vegetarian diet. Increasing assistance from the Central/State
governments and poultry corporations is being given to create infrastructural facilities so that
new entrepreneurs take up this business. Layer farming has been given considerable



importance in the national policy and has a good scope for further development.
Financial Assistance Available from Banks/NABARD

NABARD is an apex institution for all matters relating to policy, planning and operations
in the field of agricultural credit. It serves as an apex refinancing agency for the institutions
providing investment and production credit. It promotes development through formulation and
appraisal of projects through a well organised Technical Service Department at the Head
Office and Technical Cells at each of the Regional Offices. Loan from banks with refinance
facility from NABARD is available for starting poultry farming. For obtaining bank loan the
farmers should apply to the nearest branch of a Commercial or Cooperative or Regional
Rural Banks in their area in the prescribed application forms which is available in the
branches of financing banks. The technical officers attached to or the manager of the bank can
help/give guidance to the farmers in preparing the project report to obtain bank loan. For
poultry farming schemes with very large outlays, detailed reports will have to be prepared.
Banks provide financial assistance for the following purposes:

a.   For construction of brooder/grower and layer sheds, feed store,quarters etc.
b.   For purchase of poultry equipment such as feeders, waterers,brooders etc.
c.   For creating infrastructure items for supply of electricity, feed,water etc.
d.   For purchase of day old chicks or ready to lay pullets.
e.   For meeting working capital requirement in respect of feed,medicines and veterinary

aid etc. for the first 5 to 6 months (i.e.,till the stage of income generation).
The Cost of land is not considered for loan. However, if land is purchased for

establishing a poultry farm, land cost can be treated as party’s margin upto a maximum of
10% of total cost of project.
Scheme Formulation for Bank Loan

A scheme can be prepared by the beneficiary after consulting local technical persons of
State Veterinary department, poultry corporation or private commercial hatcheries. If
possible, they should also visit the progressive layer farms in the area and discuss the
profitability of farming. A good practical training and experience on a layer farm will be
highly desirable, before starting a farm. A regular and constant demand for eggs and nearness
of the farm to the market should be ensured.

The scheme should include information on land, water and electricity facility, marketing
aspects, training facilities and experience of entrepreneurs and the type of assistance
available from State government, poultry corporation, local hatcheries. It should also include
data on proposed capacity of the farm, total cost of the project, margin money to be provided
by the beneficiary, requirement of bank loan, estimated annual expenditure, income and profit
and the period for repayment of loan and interest.
Requirements of a Good Project

After the scheme is submitted to the bank it is examined for technical feasibility and
economic viability.

Technical Feasibility : This would briefly include :-
a.   Suitability of climate and potentiality of the area
b.   Availability of inputs such as chicks, feed, medicines etc.



c.   Technical norms
d.   Infrastructure available for veterinary aid, marketing, trainingand experience of the

beneficiary.
Financial Viability: This would briefly include:

a.   Unit cost and loan requirement.
b.   Input costs for chicks, feed, veterinary aid, labour and otheroverheads.
c.   Output costs i.e., sale of eggs, culled birds, for meat, manure, emptygunny bags etc.
d.   Income-expenditure statement and annual gross surplus.
e.   Cash flow analysis.
f.   Repayment schedule i.e., repayment of principal loan amount andinterest.
Other documents such as loan application forms, security aspects, margin money

requirement etc. are also examined. A field visit to scheme area is undertaken for conducting
techno economic feasibility study for appraisal of the scheme. The model economics of layer
farming unit of 1500 birds is given in annextures IIa to IIf.
Sanction of Bank Loan and its Disbursement

After ensuring technical feasibility and financial viability the scheme is sanctioned by the
bank. The loan is disbursed in kind in 2 or 3 stages against the creation of specific assets such
as construction of sheds, purchase of equipment and machinery, recurring cost during growing
period on purchase of chicks, feed, medicines and vaccines, electricity and water, labour
expenses etc. For first cycle. Constant follow up and supervision of the scheme is done by the
bank.

What are Lending Terms-General
Unit Cost

Each Regional Office (RO) of NABARD has constituted a State Level Unit Cost
Committee under the Chairmanship of RO in charges and with the members from
developmental agencies, commercial banks and cooperative banks to review the unit cost of
various investments once in six months. The same is circulated among the banks for their
guidance. These costs are only indicative in nature and banks are free to finance any amount
depending upon the quality of investment.

Margin Money: NABARD has defined farmers into three different categories and where
subsidy is not available without the minimum down payment as shown below is collected
from the beneficiaries.

Sr. No. Category of Farmer Beneficiary’s contribution %

a) Small farmers 5

b) Medium farmers 10

c) Large farmers 15

Interest Rate for ultimate borrower: Banks are free to decide the rates of interest
within the overall guidelines. However, for working out the financial viability and
bankability of the model projects we have assumed the rate of interest as 12 % p.a.
Security



Security will be as per NABARD/RBI guidelines issued from time to time.
Repayment Period of Loan

Repayment period depends upon the gross surplus in the scheme. The loan will be repaid
in suitable monthly/quarterly instalments usually within a period of seven to eight years with
first year as grace period.
Insurance

The birds and other assets (poultry sheds, equipments) may be insured. Wherever
necessary the risk/mortality fund may be considered in view of insurance.
Package of Common Management Practices Recommended for Poultry Farmers

Modern and well established scientific practices should be used to obtain maximum
economic benefits from poultry farming. Some of the major norms and recommended
practices are given below:

Poultry Housing:
1.   Select well raised land for poultry sheds. Land with hard rock or murram is more

suitable. Avoid water logging and flooding near the sheds. Provide separate sheds for
growers and layers.

2.   Ensure adequate facility for water, electricity, approach road, supply of chicks, feed,
veterinary aid and nearness to market for sale of cull birds and eggs.

3.   Obtain training/experience in layer farming before starting a farm. You should be
prepared to stay on the farm and have constant supervision.

4.   Provide adequate floor space per bird. BIS specifications for construction of poultry
sheds are available.

5.   Construct sheds in such a way that the end walls face East-West direction and the side
walls face North-South direction, so that rain water will not enter the sheds.

6.   Provide strong roof and hard flooring. Raise plinth of the shed at least one feet above
the outside ground level.

7.   Provide 3 to 4 feet overhang of the roof to avoid entry of rainwater inside the shed.
8.   Provide at least 50 feet distance between two sheds in the same sector and about 150

ft between growing and laying sector.
9.   Provide adequate light and ventilation and comfortable housing conditions during all

seasons (cool in summer and warm in winter).
10.   Construct sheds in such a way that predators (cats/dogs/snakes) will not enter the

shed. Avoid entry of rats by constructing rat proof civil structures.
11.   Keep the shed clean and free from flies/mosquitoes etc.
12.   After every batch of growers/culled birds is disposed off, the dirty litter material and

manure should be removed, walls and floors should be cleaned, white washed with
lime and disinfected with 0.5% malathion or DDT insecticide spray.

13.   If deep litter system is followed, always use dry and clean litter material (sawdust,
paddy husk, etc.). Spread 4” layer of litter on the floor, keep clean/disinfect brooding,
feeding and watering equipment and then introduce chicks in the house.

14.   The litter material should be always kept loose and dry. Stir the litter twice a week.
Any wet litter/droppings etc. should be removed and replaced with fresh/clean dry



litter.
15.   If cage system is followed, ensure that droppings are spread with lime powder or 10%

malathion spray twice a month to prevent menace of flies. The droppings under the
cage can be removed after 6 months.

16.   Use scientifically designed cages and equipment for brooding, feeding and watering
purposes. BIS specifications for equipment are available. A good design can be shown
and manufactured locally, so that cost can be reduced.

17.   Purchase improved strain of one day old healthy egger type chicks from a reputed
hatchery. Usually, 2-5% extra chicks are supplied.

18.   If cages are used for housing of birds ensure proper cage space, i.e., half of the
recommended floor space on deep litter.

19.   Clean, wash and disinfect all equipments with 0.5% malathion spray after every batch
of birds is disposed off.

20.   Use high quality balanced feeds. Starter feed (upto 8 weeks of age), grower feed (9 to
16 weeks of age) and layer feed (17 to 72 weeks of age) manufactured by reputed
institutions/companies should be used. BIS feed formulae and specifications are
available. With proper knowledge/experience, the feed can be prepared on the farm.
Feed requirements of birds affect too much in every aspect.

21.   Store the feed in clean, dry, well ventilated room. A wet feed may bring fungus
infection.

22.   Use properly designed feeders and control the rats to avoid feed wastage.
23.   Provide adequate feeding space per bird. More space is required as the bird grows in

age.
24.   Keep proper records on feed consumption per bird for each batch. About 7 kg. feed

upto 20 weeks and 38 kg. feed from 21 to 72 weeks of age is required. Excess
consumption may be due to feed wastage, rats, low temperature of shed or poor feed
quality (low energy feed). Too low feed consumption may be due to disease condition,
low quality/unpalatability of feed, high temperature in poultry shed.

25.   Always give fresh and clean drinking water. Water should be always available at
birds.

26.   Use properly designed watering equipment. Provide adequate watering space per bird.
27.   Always keep water-pots clean. Avoid birds entering inside pots.
28.   Provide cool water during summer. Store the water in tanks that are not exposed to hot

sun in summer.
28.   Clean sanitary conditions of poultry sheds and equipment, balanced feed, fresh clean

water, healthy chicks are essential to prevent diseases.
29.   Avoid entry of visitors to farm, especially inside the sheds. If visitors come, ask them

to dip their feet in a disinfectant solution, wash and clean hands and to wear
apron/boots provided by the farm.

30.   Use proper vaccination schedule.
31.   Use high quality vaccines purchased from reputed manufacturers. Keep vaccines in

cool, dry conditions away from sunlight.
32.   Any left-over vaccine should be properly disposed off. Vaccines should not be used



after their expiry date is over.
33.   Any dead bird should be immediately removed from the shed and sent to laboratory

for post-mortem examination or buried/burnt suitably away from the poultry sheds.
34.   The waste of farm should be suitably disposed off. Different workers should be

employed in brooding and laying sheds.
35.   Any bird showing advanced signs of a disease, should be removed from the shed and

culled. It can be sent to laboratory for diagnosis.
36.   Birds showing advanced signs of a disease should be shown to a qualified

veterinarian and suitable medication/treatment be given as per his/drug manufacturers
recommendations.

37.   Poultry manure, if infected, can spread disease, from one batch to another. Keep the
litter dry, remove it after flock is sold and dispose the manure properly and quickly.

38.   Keep proper records on mortality and its causes and the treatment given to birds.
Dates of vaccination for each flock should be properly recorded.

39.   Rats are important carriers of poultry disease. Avoid rats. Use suitable rat poisons/rat
traps.

40.   Many poultry medicines can be given in drinking water. When medication is to be
given, remove the waterers in poultry sheds on the previous evening. Next morning
give medicine in measured quantity of water, so that entire medicine will be quickly
consumed and there will be no wastage of medicines.

41.   Mild infection of disease may not cause mortality but it will reduce growth. Keep
sample record of body weight for growers, mortality rate and egg production. Study
the possible causes, if weight is low or egg production is low and take steps to
improve the management of the subsequent batches. A Constant vigil and analysis of
records/results is necessary to keep up the efficiency in farming.

42.   The guidelines for integrated bio security in poultry production are also essential.
43.   Ensure the constant and steady demand for eggs is available and the market is nearer to

the farm.
44.   Study the market demand for particular egg weight. Provide one nest box for every 5

birds. Collect eggs from the shed 4 times a day. Store them in a cool dry place and
market them quickly.

45.   Birds should not be kept on the farm beyond 18 months of age, as their egg production
will go down considerably and their efficiency of feed conversion will reduce
progressively as they grow older.

46.   If live culled birds are sold after dressing (processing) use clean dressing hall and
processing equipment. Dressed birds should be chilled in the ice-cold water for 3–4
hours and excess water removed. Birds should then be packed in clean plastic bags
and the mouth of bag sealed.

47.   Processed birds should be marketed as early as possible. If they have to be preserved,
deep freezing equipment (–10 to –200C) be used. Refrigerated vans may be required
for long distance transportation.



Chapter 8 : Outdoor Access and Alternative
Poultry Production Systems

Alternative poultry production involves speciality systems such as a cagefree environment or
other access to the outdoors as alternatives to conventional poultry housing and cages.
Alternative poultry production may be large-scale but is often small-scale and integrated into
a diversified farm. Alternative poultry production is an important part of sustainable
agriculture to boost farm income while protecting the environment and addressing consumer
concerns.

Outdoor access is an important feature of most alternative poultry production and allows
the birds to express natural behaviours such as foraging and dustbathing. It allows
“extensive” production in which the birds have access to ample space, sunlight, and fresh air
—a healthy environment that reduces stress. The birds have access to comfortable indoor
housing as well as the outdoors and can choose an environment, to maximize welfare.
“Extensive production” is in contrast to “intensive production,” where birds are permanently
housed at a high stocking density.

The history of poultry production includes a long chapter on outdoor access. In the past,
even the conventional poultry industry raised birds with outdoor access. Production moved
indoors largely because of concerns about predators and disease, but also to allow
production on an intensive scale with automated feeding and watering. Free-range producers
must keep in mind the reasons production moved indoors and avoid practices that historically
caused problems outdoors. (1, 2) Poultry production based on outdoor access is often
seasonal, which can introduce variation in performance and product quality. Alternative
poultry production is also often on a relatively small scale compared to conventional models,
and may be more labour-intensive. Many producers attend to several small flocks instead of a
single large one.

A lot of information is available on conventional poultry production. This publication
focuses on alternative production, for which information is less available. It contains real-life
observations and highlights several innovative producers. This “how-to” manual addresses
production systems and outdoor access for poultry. For information on breeds, nutrition,
health, economics, etc., refer to other resources.

Other Alternative Poultry Production Systems
Defining Production Systems

Alternative production systems are defined in some countries in order to assist in
marketing so that consumers will understand how the birds were raised. For example, in
addition to maximum stocking densities for indoor and outdoor areas, the type of breed and
feed may be specified. There are few definitions in the U.S.A.

The following classifications and general definitions constitute accepted terminology
among both conventional and alternative poultry producers.



Layers
Poultry are mainly raised in the following ways for egg production:

•   Cages
•   Cage-free or “barn”
•   Free-range.
In the U.S.A., these are not regulatory terms. In contrast, in the European Union, they are

“special marketing terms” with legal standards and definitions.
Cages: Indoor production is used by the large-scale conventional industry and is usually

climate-controlled. Large houses allow intensive production and a high level of automation of
feeders, waterers, etc. Layers are housed in cages in conventional indoor production, usually
tiers of adjacent cages or “battery cages.” Most U.S.A. producers provide 67 to 86 square
inches per hen. However, many consumers are concerned about the small amount of space in
battery cages and the fact that birds cannot perform natural behaviours such as nesting,
perching, and scratching. In the European Union (EU), battery cages will be banned by 2012.
Only enriched cages can be installed, which provide more space (at least 116 square inches),
as well as nesting, perch, and scratching areas.

Cage-Free: Cage-free layers are raised loose on a floor, which is generally covered
with litter to absorb manure and allow birds to scratch. Eggs from cage-free layers are
sometimes called “cage-free” or “barn eggs.” Maximum stocking density should be no more
than one bird per 1.5 square feet, but can be increased up to 1.2 square feet with slats and
multiple levels of flooring on litter. Slatted floors permit a higher stocking density since birds
roost on the slats at night, droppings fall into a pit below, and less manure accumulates in the
litter. However, some programs limit the amount of slats that can be used in the house in order
to ensure birds have sufficient solid floors with litter for scratching. In the EU, the “Barn”
system requires 1.2 square feet per hen and 39 square inches of litter, along with perch space.

Aviaries are speciality, multi-tiered buildings for cage-free layers that provide several
levels of flooring and use vertical space (perches and platforms) to allow birds to jump to
different levels. Aviaries can actually maintain a high density of hens.

Free-range: The U.S.A. Department of Agriculture (USDA) does not currently have
specific regulatory definitions for “free-range,” although the term is allowed on labels under
certain circumstances. When applying for label approval, the producer must submit a brief
description of the housing, which the USDA reviews to determine that poultry have access to
the outdoors for at least half their lives. In the EU, the definition for “free-range eggs”
requires outdoor access with a maximum outdoor stocking density of 1 hen per 43 square feet
(the equivalent of 1,000 hens per acre), and also requires the use of the housing in the “Barn”
system described above.
Meat Chickens

Meat chickens are generally raised in two ways:
•   Indoors on litter
•   Free-range.
Indoor: The large-scale conventional industry raises broilers in houses. They are raised

on the floor on litter, usually at a stocking density between 6.5 to 8.5 pounds per square feet,
which is less than 1 square foot per bird. Sometimes, birds are provided with additional



space and marketed on the basis of having extensive space indoors.
Free-range: As mentioned, the USDA does not have specific definitions for free-range.

In contrast, the EU defines “Free-Range” and “Traditional Free-Range.” These definitions
specify maximum indoor and outdoor stocking density, the type of feed (70 percent cereal at
finishing), the minimum slaughter age, and the amount of pop hole space to encourage birds to
go outside. “Free-range” limits indoor stocking density to 5.5 pounds per square feet and
outdoor to 10.8 square feet per chicken (4,033 chickens per acre). “Traditional Free-Range”
is basically the French Label Rouge standards and requires more space. Stocking density is
limited to 5.1 pounds per square foot indoors and 21.6 square feet per chicken outdoors
(2,026 chickens/acre). It also requires the use of a slow-growing breed and limits the number
of birds per house and the number of houses on a farm.

Outdoor access is also required in most organic programs in addition to the use of
organic feeds, preventive health care practices, and a prohibition on the use of antibiotics.
The USDA National Organic Program requires outdoor access but does not specify stocking
density or flock size. Instead, the standards are more descriptive, requiring fresh air, direct
sunlight, the opportunity to express natural behaviours and exercise. In contrast, EU organic
legislation specifies maximum stocking densities both indoors and outdoors.

Stocking density/flock size: In general, stocking density is related to bird welfare and
carcass quality. Outdoors, stocking density is used to maintain vegetation and reduce
pathogens and excess nutrients. Programs have specific stocking densities, but as a general
rule-of-thumb indoor maximum stocking density for meat chickens should not be more than 1
bird per square foot or about 6 pounds per square foot.

For the outdoor area, the Soil Association recommends no more than 1,000 meat
chickens per acre or 400 hens per acre on pasture that is rotated. Cage-free layers should
have at least 1.5 square feet per hen indoors on litter. Meat chickens can be stocked at a
higher rate than layers, because meat chickens are around for a shorter time.

Many programs limit the size of the flock or number of birds in a house. The Soil
Association recommends that flocks be kept to 500 birds or less but allows flocks of 2,000
hens or 1,000 meat chickens.
Free-Range Systems

Free-range systems vary widely, from large fixed houses with yards to small portable
houses that are moved regularly. The main free-range production systems are

•   Fixed houses
•   Portable houses
•   Pasture pens
•   Integrated systems.
Fixed Houses: Advantages to a fixed house include the relative ease to provide

electricity to power automated equipment. The house can also be large in size because it is
not moved. Fixed houses open to yards to provide outdoor access, and birds are usually
closed in the house at night. This type of production is done by most large free-range poultry
companies in the U.S.A. and is sometimes called “semi-intensive.” On a small scale, it is the
familiar chicken coop and yard.



A major disadvantage of this system is that unless the birds are rotated from one yard to
another, access to the same ground is continual. When birds stay on the same ground, they
damage the vegetation and turn the yard into dirt or mud. Turf damage may be especially bad
right around the house, and birds may track mud into the house and dirty the eggs. Excessive
pathogens and nutrients can build up in the yard, contributing to disease and pollution. A fixed
house and yard may work in very dry climates, such as parts of the western U.S.A., where
biological activity is low and pathogens do not survive, or with a low density of birds.
(Young pullets or broilers are more susceptible to pathogens than older birds like layers.)
Otherwise, it is critical to rest or rotate pastures to prevent these problems. If the house is
fixed, a rotation should be used to rest the pasture.

One way to help rest or rotate pasture is “double yarding”—subdividing the yard in two
with a fence and rotating the flock between the yards. The Soil Association recommends
dividing the yard into at least four paddocks and planting trees or using shelters at least 30 to
60 feet away to draw birds from the area around the house, which is the most heavily used. In
the Soil Association program, the pasture must be rested for nine months after every laying
flock; for meat chickens, the pasture should be rested at least two months per year, plus one
year in every three years. A layer of mulch or gravel around the house helps reduce mud
outside the popholes and keeps birds from tracking mud into the house. Slats on either side of
the popholes also help clean feet. Fencing may be permanent or temporary. Temporary fencing
such as electronet fencing can be used and is easily moved to provide more yards.

Ideally, yards are covered with vegetation but sometimes are simply dirt scratching or
exercise areas. Ground coverings such as gravel, straw, mulch, or sand are preferable to a
dirt lot and help reduce mud. The area may even be completely or partially covered with a
roof, making a veranda. Screens may be used to enclose the birds in a “winter garden” or
curtains can be used. This allows access to sunlight and fresh air while protecting birds from
weather and wildlife. In some cases, a screened porch with a mesh floor allows manure to
pass through so it can be collected and removed.

Portable Houses: Mobile houses are necessarily small since they are built to be moved
regularly to a new location, usually with a tractor, pickup, all-terrain vehicle, or draft animal.
Portable housing ranges from crude shelters to well-constructed, insulated houses. Houses
may have wheels or skids and are moved every few days or less frequently. Pastures usually
have a perimeter fence to contain cattle or other livestock and deter predators. Generally,
poultry producers confine birds at night to protect them from nocturnal predators and the
elements.

Moving the house at least once a week prevents the pasture underneath the house from
dying. It recovers in about a month, depending on the climate. If the house stays in one
location for longer than one week, the forage plants under the house may need to be re-seeded
and it may take a couple of years to re-establish new pasture in that spot.

If a layer house has wheels (an “eggmobile”), it is usually moved often. One Produces of
Virginia (Mr. A.) popularized the use of eggmobiles in the U.S. His layer houses moved
through pasture every three to four days following grazing cattle. Old mobile-home trailer
frames and old campers have also been used for eggmobiles. According to him, significant
acreage (50 acres) is needed in order to move the birds far enough that they do not return to
the previous spot or identify a favourite spot such as a garden. He moves his eggmobile every



few days. Skid housing is generally moved less often than wheeled housing, because it can be
hard to drag. If wooden skids are used in organic production, they should not be pressure-
treated with copper-chromium arsenate or other prohibited materials. Metal pipes are another
option and are smoother to drag than wood.

The use of small shelters on skids is described in Free-Range Poultry Production and
Marketing by Herman Beck-Chenoweth. His shelters have a roof and a wood floor covered
with litter but only chicken wire instead of walls. He moves the shelters to fresh pasture
every four weeks to prevent turf damage and maintains at least 100 feet between each house
to keep flocks separate. Beck-Che noweth s system is described on his Web site. Many
attractive designs for small poultry houses used for free-range production in the United
Kingdom are shown on the Forsham Cottage Arks Web site. Andy Lee pioneered the use of
electronet for poultry in the U.S.A., using the term “day-range,” in his book Day Range
Poultry. The use of portable electrified netting as fencing allows bird activity to be placed
where desired, reduces predation, and is easy to move. A 165-foot roll of netting encloses an
area roughly 40 feet by 40 feet.

The electronet may completely encircle the house, or it can be looped off one section of
the house. Temporary fencing makes many configurations of paddocks in conjunction with a
mobile house. The electronet should be moved before the grass starts growing into the netting,
which will short it out and make it hard to move. Putting the housing in the middle of the
enclosure will reduce birds flying out.

Mr. A. has an egg production system using net fencing that he calls the “feathernet.” He
moves his “feathernet” house and netting to a new site every three days, making a figure-eight
with two 450-foot circles of netting (using three rolls each), so he can move the housing into a
new circle without letting birds escape. Housing is sometimes designed to remain open at
night in order to provide longer hours of outdoor access and eliminate the tasks of opening
and closing doors. Birds forage actively at dusk. EU legislation allows a greater indoor
stocking density if the house remains open at night. Flaps over the exits can deter predators
such as owls from entering the house and help maintain temperatures in the house, and
electronetting deters ground predators.

The housing design may impact portability. Portable houses usually have litter-covered
floors to protect birds and keep them off wet ground. Floors increase the structural stability to
keep the house from pulling apart when moved. However, houses without floors are less
expensive to build and reduce potential habitat for rodents. If a portable house has no floor, it
is important to keep rain water from seeping into the house through the ground. A trench
above the house on a hillside can divert water flow from heavy rain, or ideally, the house is
placed on ground that is higher than the surrounding ground or on a constructed pad of earth.

Pasture Pens: Pasture pens are small floorless pens that are moved daily, usually by
hand, to fresh pasture. These inexpensive shelters are set in a pasture, on a lawn, or in a
garden. They are a favourite of small-scale producers due to their low cost and flexibility.

Pasture pens were popularized in the U.S.A. by Joel Salatin of Virginia. Salatin wrote a
book called Pastured Poultry Profits which described his system to feed, provide care,
market, etc. The pens have been so popular with small farmers that Salatin is credited with
starting a “pastured poultry” movement in the U.S.A. He uses a 10-foot by 12-foot by 2-foot
wooden pen. The top of the pen is flat, and partially covered by roofing. He stocks at a



maximum density of about 1.5 birds per square foot for meat chickens. Producers following
his book often have a high rate of success, but moving the pens daily is very labour-intensive.

No litter is used so birds can forage for grass and the pen is moved daily. The daily
moves control coccidiosis, a parasitic disease that occurs if birds are in contact with their
own manure. Salatin advises to return to the same plot of land only once per year.

Since the field pen is only a shelter, the birds are usually raised only in warm weather.
On rainy days, producers put hay bedding on the ground under the covered section of the pen
to help keep birds dry. One producer uses a “sled” under the pen; a good way to get the birds
off the ground in rainy weather. The sled is smaller in dimensions than the pen. She lifts up
one end of the pen and pushes the sled in. She uses a rectangle frame that is covered with
hardware cloth so droppings still fall through to the ground.

Although the birds are not free to roam in a pasture pen, they still have the advantages of
fresh air and sunlight. However, the confined space of the pen is a welfare concern. Larger
pens are needed for turkeys because of their wing spans. A field pen generally provides good
predator control, but some predators (namely raccoons) can grab chickens through the wire. If
there are low spots in the pasture, holes between the bottom of the pen and the ground need to
be stopped up with scraps of wood or other materials. Some producers run an electric wire
around the pen area a few inches off the ground to keep predators away or surround the pens
with electronet fencing. Some producers use a combination of field pens and fencing, opening
up field pens within a yard enclosed by electronet; the birds range in the entire enclosure
during the day.

The pens are moved manually by putting a dolly on one end and lifting by a handle on the
other. Birds learn to walk along with the pen as it is dragged across the field, but
occasionally a bird will escape or be injured during a move.

The basic pen design can be modified in many ways. Plastic (PVC) pipe and rebar have
been used in place of wood to lighten the structure. However, in areas with strong winds,
light pens need to be staked down.

Some producers peak the roof to allow more heat to escape, to keep rainwater from
pooling, or to keep goats off. Skids or wheels can be mounted on the pen instead of a dolly to
move the pen. The field pen can also be adapted for egg production by adding nestboxes.
There are many other field pen designs that are flat, peaked, domed, or hooped. Building
materials include wood, PVC, rebar, electrical conduit, and bamboo. Plamondon has a hoop
design on his web site that uses cattle panels.

In Europe, there are some fancy—and expensive—pens. Some have attached housing.
These European “ark” houses are available through U.S.A. distributors, but there are also
some similar pens in the U.S.A. The Henspa and the Eglu are available for urban poultry
production.

A booklet called Pastured Poultry, developed by the National Centre for Appropriate
Technology (NCAT) for Heifer International, is available from ATTRA. It presents case
studies from a Heifer project, describing the experiences of 19 producers in the South who
each raised a batch of pastured poultry in field pens, and includes sections on mortality,
weather, pen construction, economic analysis, and more.

Integrated Systems: Diversified farming is an important part of sustainable agriculture,



and poultry can be integrated with livestock, crop, and vegetable production in
“permaculture” systems that integrate principles of natural systems with agriculture. Some
organic programs require that at least 50 percent of the poultry feed come from the farm
where the birds are raised—or a nearby farm— in order to keep the nutrients cycling in the
same region. Diversified farms allow nutrients to be recycled between plants and animals.

Diversified systems focus on services that poultry can provide, such as fertilization,
tillage, and insect and weed control rather than only meat production. A permaculture concept
called “stacking” combines several enterprises on the same piece of ground. Various species
of domestic animals can be raised together to complement each other, creating mutually
beneficial relationships.

Disease cycles can be broken when the same species does not occupy the same site all
the time. For example, sheep on pasture can clean up parasites that affect poultry. However,
poultry species (chicken, turkeys, ducks, etc.) should not be mixed, nor should flocks of
different ages comingle. Some species are “carriers” of disease that can affect other species
and older birds can also carry disease to younger birds.

Mr. A. has a hoop house mainly to overwinter small livestock. Rabbits are kept in
hanging cages with chickens on the floor. Worm beds are kept underneath the rabbit cages and
are covered with wire to keep chickens out. In the spring, after the animals are removed, the
hoophouse is used for early vegetable production. Mr. A. uses double layers on the
hoophouse— a shade cloth and a clear tarp. The shade cloth can be removed to capture solar
energy during winter. Salatin makes his buildings multipurpose in order to rotate species in
them.

Poultry may share pasture with cattle, sheep, and goats. The pasture soil is improved by
the poultry’s rich manure which helps revive fertility on a farm. Several species of animals
may be grazed simultaneously, or the grazing may be staggered to allow only one species at a
time in the paddock. Multispecies grazing can aid in protecting poultry from predators that
respect large animals. Sheep in particular can help manage the forage for poultry. However,
cattle and goats may disturb poultry housing and feed. Cattle may not have experience with
poultry netting and may bring it down by accident. Exclude ruminants from poultry feeding
areas to prevent foundering from overeating grains. Also, poultry feed may have additives not
appropriate for ruminants.

Many cattle producers keep poultry to scratch apart larva-harbouring dung pats, which
helps reduce fly and parasite problems on the cattle. Joel Salatin has said he would keep
layers in his cattle pastures even if there was no egg—just for the health benefits to the cattle.

What is Colony Production
Colony production is a management system for free-range egg production described by

Oregon producer Robert Plamondon on his Web site. Colony production uses many small
houses along with a common nest house and feed area. It is based on a system that was
popular in the early 1900s in the California poultry industry centred near Petaluma. It was
designed to reduce labour in gathering eggs from small portable houses on range. “Colonies”
of small roosting houses share a common nesting house and feed area. Plamondon moves his
houses every few weeks to a new spot about 100 feet away. The producer visits only one



house, the nest house, to collect eggs. The producer collects the eggs onto flats for pickup by
truck or ATV (or, in the past, horse). According to Plamondon, when you have more eggs than
you can carry by hand, you need a nest house. Plamondon’s roost houses do not use floors or
litter, although nesting houses have litter to clean birds’ feet. When he moves the house, there
is a 2 to 4-inch layer of manure left which he scrapes with his tractor and incorporates into
the pasture. The houses should be kept 300 feet from barns, garages, and other places where
you don’t want birds to roost. He keeps 50 hens in each small house, and his colonies consist
of 200 hens each.
Chicken Tractor

Some vegetable growers insist that in order to build a sustainable system, livestock or
their manure must be incorporated into the farm for fertility.

A “chicken tractor” is a way to integrate poultry production with vegetable production.
Andy Lee described his system in a popular book called Chicken Tractor. Birds are kept in
small pens in a garden to provide fertility, tillage, and insect control. Lee uses a small
floorless pen so the birds can forage and scratch. The pen is covered with wire and usually
has a covered top or a small attached house. The pen is moved daily on fallow beds to add
fertility and increase garden yields. The chickens also weed and till the beds and help control
insects. Garden wastes are useful feed supplements. In addition to rotating the pen daily to a
fresh spot, Lee suggests keeping the pen in one spot and adding fresh straw bedding daily to
create a raised garden bed. Moving the pen after one month will leave a sheet-mulch on top of
the beds to kill grass and weeds. According to producer Jean Nick, heavy broilers don’t
really till the soil. “They just poop and stomp on it.” Layers are better at clearing weeds and
bulbs and scratching the ground.

Scientific studies have examined the impact of poultry on fertility, integrating birds with
vegetable and forage production. Jim McNitt, PhD, at Southern University and University of
Illinois graduate student Ben Lubchansky have conducted such examinations.

Poultry can also be kept in gardens, fenced with portable electronetting. Chickens help
prepare the ground for vegetable planting by tilling. After harvest, birds clean crop residues
in market gardens in the fall— turkeys are especially useful for this purpose. According to
Andy Lee, “from October through Thanksgiving the turkeys can clean every bit of weeds and
spent plants from the garden and leave a rich load of manure behind.” “Fold” houses in the
United Kingdom allow flocks of chickens to help glean fields after crops are harvested.
Chickens are not generally appropriate for a producing garden, because they scratch up seeds
or eat crops. According to Vermont producer Walter Jefferies, “I don’t let them in early in the
season when the seedlings are getting started or late in the year when they’ll peck ripe
veggies. Chickens, guineas, and ducks all work with some plants such as potatoes, corn,
tomatoes at the right states.”

Poultry can also be kept in vineyards and orchards. Researchers at Michigan State
University studied the use of chickens and geese in apple orchards. Chickens were found to
control insect pests while geese aided in weed control. Poultry are kept in some California
vineyards. Producers Greg and Jeff Kuntz in Iowa have raised poultry in a multicropping
system: a vineyard system with sweet corn and poultry. The brothers use the corn and poultry
as a way to add value to the vineyard while the grapes are being established. Young vines are
encased in grow tubes that protect them from poultry and that can be removed later.



If poultry are kept in areas with growing crops that are certified organic, measures must
be taken to ensure that the crop does not become contaminated with droppings to the extent
that it presents a food safety hazard. USDA organic standards require that raw (uncomposted)
manure be incorporated 120 days before harvest of a crop whose edible portion has contact
with the soil (and 90 days for crops without direct contact). While there is an exception for
grazing animals, it is still important to take appropriate measures to prevent the presence of
manure on crops at harvest time. Other benefits offered by poultry:

•   Some people keep chickens for tick control on their land.
•   Turkeys were used in the past for insect control in crops, such as in tobacco during

U.S.A. colonial times. Turkeys are more aggressive foragers than chickens.
•   Weeder geese were used on a large scale in California in the ‘50s to weed cotton fields

before the widespread use of herbicides. Geese have a strong preference for young
grasses and have been used successfully to weed crops such as strawberries, potatoes,
and onions.

•   Ducks have been used to control aquatic plants in ponds, especially duckweed and
pondweed. Muscovy ducks have been used for fly control on dairy farms. Ducks and
geese provide insect, snail, and slug control.

•   Guineafowl, considered luxury food in Europe, are good foragers, controlling insects
in pastures and gardens. Because of the noisy calls they sound when alarmed, guinea
fowl and geese can also act as “watchdogs.”

•   ATTRA can provide more information on turkeys, geese, weeder geese, ducks, guinea
fowl, and gamebirds upon request.

Application of Outdoor Poultry Production to International Development Work
The production systems described in this publication are useful not only for alternative

poultry production in the U.S.A. and other developed countries, but also for developing
countries, where production systems rely heavily on integration with other farm activities. In
many villages, poultry are kept loose in order to scavenge food waste. While large-scale
indoor production system is used in many countries around the world, small-scale systems
remain important. For example, small-scale growers produce 30 percent of the poultry in
China.

How to Choose the right Production System
A producer’s motivations will influence the size and type of production system chosen. Is

the plan alternative poultry being a farm centrepiece or a part-time source of supplemental
income? Is the plan year-round production or seasonal? Producers may choose one system for
layers and another for meat birds.

Choosing a production system involves considerations such as the following:
•   Intensive vs. extensive: Many large-scale operations use indoor production systems or

semi-intensive systems with a yard. However, an extensive system is ideal for free-
range poultry, especially combining poultry with other livestock grazing.

•   Fertility implications: Does the producer want a light layer of manure spread over a
large area or a heavy layer of manure over a small area? Is a goal fertility for a



pasture? Or feedstock to compost for market garden or crops? Can a producer control
excessive nutrients by rotating poultry land with crop production, grazing with
ruminants, or making hay?

•   Flexibility: Many producers start with a pasture pen since it is an inexpensive system
and flexible. They can try out one batch to see whether they like raising and processing
poultry and whether they can build a market. Although it is labour-intensive, the entry
costs for the enterprise are low. Many producers eventually switch to a different
production system as their operations grow.

•   Labour and management: A fixed house is easier to service, while moving portable
houses obviously takes time. Ease of access is also an issue in small pens, so many
producers make pens tall enough to stand in.

•   Bird welfare: Some consider the pasture pen inhumane because it may expose birds to
the elements, and submissive birds have no way to escape aggressive birds in the
confining quarters. Active breeds are less able to forage in a pasture pen.

Outdoor Area
Outdoor access allows poultry to express natural behaviours. Birds scratch, pursue

insects, eat forage, and dust-bathe outdoors. Outdoor access provides more space and is
called “extensive,” which may reduce stress because the birds are less crowded. Direct
sunlight, fresh air, and the elements (frosts, heat, drying) can help reduce disease. Outdoor
access can enrich the lives of poultry and incorporate their activity as part of biological
cycles and nutrient cycles. However, if outdoor access is poorly done, it will be a detriment
for the poultry rather than a benefit.

Land should drain well and should be mainly covered with vegetation. Land with low
spots may be a problem in heavy rains, and poultry may be exposed to pathogens and
parasites if they drink from dirty puddles. However, waterfowl need access to bathing water.
For certified organic production, there should be no synthetic chemicals applied to the land
for three years.

Birds need the same services outside the house as inside. They should have access to
feed and water outside so they do not have to return inside. Feeders should be protected from
rain and wildlife with a shield or cover and should be easy to move to a new location. Birds
also need access to shade and shelter so they don’t run back to the house every time
something flies overhead.

The chicken evolved from a ground dwelling forest fowl that inhabited tropical forest
clearings and woodland edges and roosted in trees at night. As flightless birds from the
jungle, they need protection and shade outdoors, such as trees and bush plantings. In fact, they
may not venture outdoors without it. Chickens do not like full sun, strong winds, or overhead
predators. European research has shown that birds will forage in the open but prefer a
covered area for resting. Some free-range programs in Europe require shade/shelter in
outdoor areas. Trees and bushes are multipurpose, providing shade, roosts, overhead cover,
and a wind break. Man-made constructions can also be used, including roof overhangs, walls,
tarps and shade panels, portable “wigwams,” and strawbales with pallets on top. Tarps on
wheels provide portable shade and keep manure from collecting in concentrated areas. Tall
crops such as corn or sunflowers can also be planted to provide shade and additional feed.
Sometimes, poultry are raised close to corn fields so birds can range among the tall plants.



Poultry can be combined with trees in an “agroforestry” setting, such as an orchard or
woody ornamentals. A variety of trees, shrubs, understory plants and a pasture clearing will
offer a wide range of nutrition, herbs, live protein, and shelter to the birds. Elm Farm
Research Centre in the U.K. has planned a poultry agroforestry system with trees, shrubs, and
health-promoting herbs.

Studies of large flocks of free-range meat birds in the U.K. showed that even in summer,
the maximum number of birds that came outside the house was only about 15 percent of the
flock. The number of birds outside was positively correlated with the amount of tree cover on
range, as well as the time of day and season of the year. Specifically, more birds ventured
outside if there was tree cover. Birds were less likely to go outside in the winter or during the
middle of the day. Chickens prefer areas with trees, avoid bright sun, and either stay close to
the house or seek tree cover. A wide open field is not preferred habitat.

Encouraging birds to forage is important for the authenticity of free-range production and
consumer confidence, and it begins with housing design. Keeping the buildings small or
providing many exits enables birds to find their way outdoors. Bird-sized doorways may be
used. Human doorways or opening an entire side provides additional access. Provide exits
that are big enough that birds don’t block the door. EU legislation requires 4 metres of
pophole for every 100 square metres of house (13 feet of pophole per 1076 square feet).
Maintaining vegetation or putting slat flooring by the popholes on the inside and outside helps
reduce the amount of mud the birds track inside. Some programs like the Assured Chicken in
the U.K. require a doormat.

Breed also plays a role in encouraging foraging. The fast-growing Cornish cross
typically used for meat production in the U.S.A. is not as active as other breeds, especially as
they get older and heavier. Some producers believe fast-growing birds in particular must be
encouraged to graze by removing their concentrate feed temporarily. Sometimes, fast-growing
birds will go outside, but only to rest rather than forage. Slow-growing meat birds and layers
are more active and may go outside and forage more. Usually, birds return to the house at
night due to their roosting instinct but some birds may need to be trained.

Some producers move outdoor feed and water stations away from the house to encourage
foraging over a broader area and reduce stocking density near the house. The shade and
shelter in the outdoor area will also encourage birds to move away from the house.

Birds go outside mainly in the morning and dusk. In hot weather, they may stay inside in
the heat of the day or rest in the shade. Chickens are creatures of habit and use paths. Birds
may range a considerable distance from the house depending on the production system and
conditions. Active breeds may range about 100 metres (328 feet) from the house. Some
producers believe that making forage available from an early age during brooding encourages
birds to forage in the future.
Pasture

Chickens obtain limited nutrients from forage plants. Forage can be high in vitamins and
protein; however, the nutrients in forage are not packaged well for chickens. Chickens were
domesticated from wild, seed-eating jungle fowl, and have short digestive tracts. When
chickens eat forage, their ceca develop microbes with the capacity to digest fibre and are
much larger than the ceca of chickens that do not eat forage. Still, chickens cannot digest large
quantities of fibre like ruminants can. Some other avian species, such as geese, can obtain



more nutrients from forage, because they are better able to digest fibre. Poultry obtain high-
quality nutrients from live protein such as worms and insects. On pasture, birds may eat
enough nutrients to replace 5 to 10 percent of diet; however, when formulating rations, it may
be best to assume zero contribution from pasture, because it is difficult to know what nutrients
will be supplied and in what amount.

A key to pasture management for poultry is to keep the forage young and vegetative.
Older plants are less digestible than young leafy plants. According to one producer, “chickens
ignore vegetation over four inches high—all they will do is trample on it.” In tall grass, they
tend to make tunnels to feeders and not use the rest of the range. Tall grass holds moisture that
may harbor parasites. Further, it can wet the birds’ feathers and the moisture may be tracked
into the house. Tall grass, especially when mowed, may become caught in the crop and cause
digestive problems. Poultry yards should be laid out so it is easy to use a tractor to mow,
plow, and plant. Ruminant grazing can help manage forage for poultry and avoid the need to
mow or hay. In fact, combining sheep with poultry production is a best management practice
to manage the pasture.

Pasture for free-range poultry is usually designed to be hard-wearing or is designed for
ruminants. Many variables come into play in determining the “best forage” for your operation:
soil type, pH, amount of rainfall, field fertility, type of tillage for seeding, size of pasture, and
other planned uses of pasture, such as ruminant grazing or haying. Contact your local
Extension service to discuss the best mix of cool season and warm season forages for your
region. You may not need to add fertilizer because the poultry will add it in the form of
manure, improving the pasture.

A perennial pasture with legumes and grasses is often suggested for ruminant pasture,
because diverse species are the most reliable for a wide range of conditions, from high
moisture in spring and fall to hot, dry days in summer. It may require a few years of intensive
management by ruminant grazing to develop diverse pasture.

In the early part of the 1900s, scientific research examined forages and pasture
management for poultry. Much of this research is still useful today; however, the modern
broiler grows much faster than the meat birds of 100 years ago and needs more nutrients and
feed supplementation. According to Plamondon, “Everything I’ve read points to oats as the
ideal cool-season green feed, while ladino clover, alfalfa, and to a lesser extent other clovers
are better summer feeds. My own experience with oats has been very favourable. Oats seem
to do very well when broadcast by hand.” According to Plamondon, the research showed that
ladino clover and alfalfa remained palatable throughout the summer if mowed occasionally.

Legumes in the pasture may increase the omega-3 fatty acids in poultry meat and eggs.
Chloroplast membranes of plants, where photosynthesis occurs, contain unsaturated fatty
acids. The leafier the plant, the more omega-3 fatty acids it has. Clover, for example, is
leafier than alfalfa, which has more stem. Research at Pennsylvania State University
compared the amount of unsaturated fatty acids in three types of pasture: 1) alfalfa and grass,
2) red clover and white clover and grass, and 3) mixed grass. They found legumes had more
unsaturated fatty acids. Eggs from hens raised on legumes and grass had more omega-3 fatty
acids and vitamins than eggs from hens only raised on grass. Poultry can also be run on
leguminous cover crops that are planted to increase nitrogen in the soil for crop production.
Ruminant access to lush leguminous pasture should be restricted, especially in the spring,



because they may overeat and founder (produce too much gas in the rumen).
Special pastures may be designed for poultry, including seed mixes for poultry/sheep

pasture. Peaceful Valley Farm Supply offers an Omega-3 Chicken Forage Blend seed mix.
There is also interest in herbs that could be beneficial for poultry health maintenance or that
could improve meat quality in terms of nutrient content or flavour.

Some plants may be poisonous to poultry, including the following: castor bean (Ricinus
communis), corn cockle (Argrostemma githago), daubentonia (Daubentonia longifoli), death
camas (Zygadenus spp.), glottidium (Glottidium vesicarium), milkweed (Asclepias spp.),
nightshade (Solanum nigrum), oleander (Nerium oleander), pokeberry (Phytolacca
americana), potato (Solanum tuberosum), vetch (Vicia spp.), and yew (Taxus spp.).

Fire ants on pasture can be a concern when using pastured pens in hot climates. Care
should be taken not to place young birds on fire ant mounds. However, older birds may
actually eat the ants and destroy mounds. ATTRA has a publication on sustainable fire ant
control.

Major parts of the western U.S.A. are dryland where it is difficult to keep forage in a
vegetative state. Drought-tolerant plants, such as perennial and annual ryegrass, sudan grass,
millet, and sorghum, can stay green during the long dry summers, but poultry may not like
them as much as other forages. Much western pasture is essentially standing hay and offers
little nutrients for poultry; however, live protein and other benefits of outdoor access are still
important. In fact, turkeys are native to dry areas of southern North America. Low moisture on
dryland reduces the danger of poultry disease and parasites, and the fertility brought by
poultry is welcome. Some producers in the West raise birds on irrigated pasture.
Pasture Rotation

Rotation allows pasture to recover from grazing and reduces the buildup of excessive
nutrients and pathogens. To rotate pasture, birds are moved to new pasture by moving the
house or moving the birds to a new yard. Pasture should be rotated at least every two to three
months, although every month is better. Pasture can be rotated after flocks of meat birds are
harvested, but a layer flock should not remain in the same pasture for the entire life of the
flock. The pasture must be rotated.

Mobile houses that can be moved frequently are ideal to facilitate pasture rotation.
Moving portable housing creates new environments for flocks, and birds may try to return to
the old location if the house is not moved far enough. If a fixed house is used, subdivide the
yards into at least 4 separate yards and rotate flocks among these. Plant trees or shrubs about
30 to 60-feet away to draw birds from the house.

Free-range poultry production should not add excessive nutrients to the ground. Soil
samples taken as an initial baseline and annually will monitor how much nitrogen and
phosphorus is added by outdoor access or application of litter to the ground. Legislation is
increasing concerning the level of nutrients that can be applied to the land from animal waste.
Regulations in the U.S.A. vary by state. The EU does not allow more than 170 kg/N/ha/year to
be added to land from livestock manure, which would be the equivalent of 580 table chickens
or the equivalent of 230 hens.

Where excessive nutrients build up in the soil, pathogens are also likely to build up as
well, resulting in “fowl sick” land. Although many pathogens and parasites will die after their



poultry hosts are removed, some are able to survive for a long period of time and re-infect
birds when they are returned to the land.

An additional consequence of not rotating pasture is that the vegetation is worn down to
dirt. Mud from bare lots is tracked into the house and dirties eggs, greatly increasing egg
cleaning costs and increasing moisture in the litter.

Not rotating free-range yards will be a limiting factor on performance due to pathogens.
If you have less than 50 birds, you probably do not need to rotate pasture.

In the past, cultivation of crops or hay were rotated into poultry production to use up the
nutrients and keep the soil from becoming compacted. According to Plamondon, “The old-
fashioned method is to lime the pasture like mad, plow it, and replant it.” The Soil
Association recommends that pastures for laying flocks be rested for 12 months between
flocks, with a requirement of at least 9 months rest. For meat chickens, the Soil Association
makes the following distinctions:

•   Clean pasture: no poultry for three years or new pasture after crops
•   Relatively safe pasture: no poultry for one year; or no poultry for six months if land

has been plowed and reseeded
•   Dangerous pasture: pasture that has had poultry within six months.
Many producers permit outdoor access to improve not only bird welfare but also health;

however, there are concerns about birds getting diseases from wildlife. In times of extreme
heightened biosecurity, birds may be temporarily confined. At the time of this writing, avian
influenza is a concern, and in Europe, many free-range flocks have been confined to prevent
contact with wild birds. Take measures to reduce direct contact between domestic poultry and
wildlife. Keep wild birds out of range feeders so they won’t eat from them or defecate in
them. The Soil Association suggests a container with small slits that allows poultry to pick
out only a few grains or pellets at a time. Netting over range areas reduces contact with
wildlife, and covered areas can eliminate contact. Biosecurity for the Birds is a USDA
project that provides information for small poultry producers on how to maintain good
biosecurity.

The Seasonal Aspects of Alternative Poultry Production Systems
When poultry have outdoor access, there are seasonal aspects to production. The pasture

composition in particular varies, and in the spring, forage grows quickly. The day length and
light intensity varies in temperate areas and is more constant in tropical areas.

The U.S.A. has some regions that are very cold in winter. It is difficult to move portable
housing in the winter in areas with snow or to insert electronet fencing poles in frozen ground.
Any program that requires outdoor access should specify how birds can be handled in winter
and still be considered free-range. In the USDA organic program, birds can be temporarily
confined due to inclement weather.

Baled hay, such as alfalfa, and sprouted grains are useful during winter to maintain an
intense yellow colour in egg yolks and provide enrichment for the birds. Verandas or “winter
gardens” are also useful.

In winter, some houses may not be heated. In insulated houses, body warmth may be



sufficient to keep the house from freezing if there are enough birds. However, the welfare of
the bird should be considered and avoid large temperature swings and cold, wet conditions.
Many layers will go outside in snow, particularly if the snow has been packed down.
Temperature has an impact on performance, particularly feed intake. Birds tend to eat less in
hot weather and more in cold weather, when they need more energy to stay warm.
Predator Control

Predators can cause a lot of damage to a flock and can also spread disease. A solid
house is a good defence against predators when the birds are closed in at night. Most
predators are nocturnal such as raccoon, opossum, weasel, and owls. Small flocks can be
counted to monitor predation, but a producer must be able to recognise signs of predation in
large flocks. Identifying the predator affecting your flock is essential to control. Use the
following guide. Welp Hatchery also has information on predator diagnosis on its web site.

For daytime predators, such as dogs, an electronet fence around the poultry yard
provides good protection from ground predators. Other predator controls include moving the
house frequently to keep predators off guard, keeping housing away from wooded areas,
keeping the housing close to a residence, grazing birds with cattle or other large animals, and
grazing on shortgrass pasture, which predators do not like to cross in the daytime, Dispose of
dead birds properly to avoid attracting predators.

Signs Predator

Several birds killed

Birds mauled not eaten Dog

Small bites on body; neatly piled; some heads eaten Mink or Weasel

Chicks killed; abdomen eaten; lingering smell Skunk

Only 1-2 birds killed

Birds mauled; abdomen eaten Opossum

Deep marks on head and neck; some meat eaten Owl

Only 1 bird gone; feathers remain Fox or coyote

Adapted from Berry, J. 1999.

Reliable control for aerial predators such as hawks and other daytime raptors is difficult.
In addition, birds of prey are protected by federal law from harassment or shooting. Some
producers have a lot of hawk pressure and lose several birds per day to hawks; others lose
only a few per year.

Trees, tall crops, roof or window overhangs provide shelter so birds can run for cover.
Use wide popholes so birds can quickly enter the house. Heavy broilers may not be as fast at
escaping as more active breeds. Overhead bird netting excludes hawks, but this may be
impractical for mobile production systems.

Producers use scare tactics and alarms such as a fake owl or hanging reflective ribbons
or CDs to reflect light. Scarecrows should be mobile and realistic with changes of clothing.
One producer suggested rigging a radio to a motion detector light.

According to another, “Here the guineas alert the dogs and the dogs alert us who get the
gun.” One producer, having trouble with bears, hooked up a car alarm to a battery and put it
on the poultry pen. It said “Step away from the car” and started sounding an alarm.



Since hawks are stealth hunters, interference slows them down and gives poultry a
chance to escape. One producer uses long rectangular yards, because they are too narrow for
hawks to glide in from the sides. Flight is disrupted on the shorter ends of the yard, with poles
with surveyor’s’s ribbon. Other producers string fishing line over the paddocks above head
height and spaced several feet apart.

North America has some substantial predators, and guard animals can help. Dogs can be
trained to guard poultry. Llamas and donkeys also make good guardian animals, especially
since they can eat forage and stay with the poultry at all times. Often dogs come to the house
to visit or sleep at night.

According to Vermont producer Walter Jefferies, “At issue is how many protectors are in
the guardian pack. A single dog or llama, doesn’t cut it with serious predation—several are
much better as they can work as teams. A pair or pack of guardian dogs will successfully
protect against almost anything short of the marine corps. Two do a bear. Three a cougar…
Dogs alert us to threats, mark territory in ways that predators understand and respect… By
their nature dogs are hunters at the same time of day that predators are at their greatest threat
since the dogs are semi-nocturnal. Dogs are also useful for disposal of proteins (slaughter
remnants) that I don’t want to feed back to our various flocks (pigs, sheep, poultry). Likewise,
dogs kill and eat the local pest and small predator populations from mice on up as high as the
coyotes foolish enough to enter the pastures.”

Some producers live trap predators and may then kill the animal humanely. Problem
animals can be relocated, but they may become a problem for another producer.

How to Apply the Modern Nutrition Principles in Poultry
All animals have a need for a certain amount of each nutrient every day in order to

accomplish desired performance. Programs have been developed at the University of Florida
to formulate feeds for commercial layers, broiler breeders, and replacement pullets for
commercial egg production on an intake basis. A programme has been developed for broiler
breeder replacements and some suggestions have been made for developing a similar
programme for broilers. A brief review of each programme will be made and
recommendations will be given for formulating feeds on this basis.
Commercial Laying Hens

For years it has been recognised that the nutrient composition of feeds for laying hens
should be changed when temperature changes. This is necessary because the hen eats less
feed in hot weather than in cold weather. In addition, there are other factors which control the
amount of feed which the hen eats. Therefore, it was necessary to develop recommendations
for daily intake of certain nutrients for the laying hen. A daily intake of 610 mg of sulfur
amino acids and 730 mg of lysine was recommended. At this time recommendations were not
made for any of the other amino acids.

Recommendations were also made for sodium and calcium. It was suggested that the
level of phosphorus be reduced as the hen aged in order to improve eggshell quality.

Since the level of phosphorus was changed for three different stages of life, it was
decided that it would be appropriate to make other modifications (Harms, 1979) in order to
feed the bird more efficiently.



Suggested daily intake of various nutrients when commercial layers are fed based on
feed intake level of amino acids was recommended for 20-36 weeks of age with the lowest
level of calcium and the highest level of phosphorus. The amino acid levels were reduced
with age reducing the margin of safety and as a means of reducing the cost of the feed. This
reduction was not made because the amino acid requirements of the hen decrease with age.

The level of calcium was increased and the level of phosphorus decreased as the hen
aged. These changes were made in an effort to get better eggshell quality.

In 1981, the recommendations (Harms, 1981) were again modified and specifications
were made for six different age groups. The recommendations for 20-27 weeks were the
same as had previously been recommended. The recommendations for 36-43 weeks were
also the same as had previously been recommended for 37-52 weeks of age. The intermediate
phase from 8 to 36 weeks was formulated by taking an average of these two. The basis for
this was that if the requirements were to be changed at 36 weeks, why not make an
intermediate change and save some money while improving the performance of the hen? The
recommendations after 51 weeks were the same as those used previously. The 44-51 week
recommendation was an average of the original phase 2 and phase 3. The sixth program was
formulated to meet the bare minimum requirements of the hen and is to be fed six weeks
before hens go to market or are force moulted. This change is again made primarily in an
effort to save money, however, the programme includes an increase in calcium and a
reduction in phosphorus which has been shown to give an improvement in eggshell quality.

The sulfur amino acid level ranges from a high of 0,789% when the hens are eating 17 lb
per 100 birds per day to a low of 0,537070 when the hens are consuming 25 lb per day. The
other amino acids follow the same pattern. A suggestion is given for protein. However, it is
not necessary that this level be met if amino acids are adequate. The phosphorus level ranges
from a high of 0,84% total phosphorus at the 17 lb’ intake to a low of 0.57% for the 25 lb
intake. The calcium and sodium are also phased down. However, a calcium level higher than
3.3% is not recommended regardless of feed intake. It is quite well established that if the feed
contains more calcium than necessary, it will reduce feed intake. With young hens, it is
desirable to get them to eat as much as they will in order to increase egg size as rapidly as
possible. If the feed is formulated to meet the specifications for 22 lb intake, and the hen eats
this amount, she will receive 15.5 g of protein per day, 610 mg of sulfur amino acids, 730 mg
of lysine, 180 mg of tryptophan, and the other nutrients which are desired. However, if this
same feed is used, and the hens only consume 20 lb per 100 birds per day, they will receive
10070 less of all nutrients than is desired. In other words, instead of getting an intake of 610
mg of sulfur amino acid, the hen would get 559 and all other nutrient intakes would be
reduced proportionately.

On the other hand, if this same feed is given and the hen consumes 24 Ib/l00 birds/day,
they will consume approximately 10% more of all nutrients than is necessary. This is very
expensive and could possibly reduce performance of the hens.

This is the ingredient cost of feeds which meet the requirement when hens are consuming
22 or 25 lb per day. Assumptions are that com costs US $100 per ton and soybean US $150 or
350. With the US $150 per ton cost for soybean meal, the ingredients for a ton of finished feed
for the 22 lb intake would cost US $107.20. If the feed was formulated to meet the
requirement of the hen, when she was consuming 25 lb per 100 birds per day, the cost would



be US $103.83 or a difference of US $3.37. If the price of soybean meal increased to US
$350 there would be a US $10.65 difference per ton in savings in ingredient cost. There
would also be additional savings because the energy content of the feed would be increased.

When the protein level is decreased, soybean meal is replaced with com, and the energy
level of the feed increases. If com and soybean meal were used to formulate a feed for 22 and
25 lb intake, there would be a difference of 41 kcal per lb of feed. The hen reduces her feed
intake by 1% for each 14 kcal increase, therefore, she would reduce the amount of feed
consumed by 2,21% (2,21% of the $107,20 is $2,37). When this is added to the $3,37 for
savings in ingredient cost there is a savings of $5,77, and at the $350/ton for soybean meal the
savings would be $13,84. If feeds are to be formulated on these specifications, it is necessary
to use the same nutrient profile for the ingredients. If different values are used it is necessary
to adjust the nutrient recommendations accordingly.

What are Broiler Breeder Programme
After developing a programme for feeding commercial layers based on the daily feed

intake, a similar programme was developed for broiler breeders. Based on previous
research, specifications for daily nutrient intake of broiler breeders were established. The
original specifications were for 23 g of protein, 850 mg of sulfur amino acids, 4.5% of
calcium, 750 mg phosphorus and 170 mg sodium. After conducting a series of two
experiments it was found that these suggestions were approximately 20% higher than the
requirement. The requirement for protein was no more than 18.6 g and the sulfur amino
requirement was no more than 682 mg. A requirement for methionine, lysine, arginine and
tryptophan was also established. The mineral requirements previously suggested were also
higher than necessary. Based on these results, new specifications were established. The
original requirements were reduced by 10% as shown in the right-hand column. The original
requirements were much higher than the revised, and the revised recommendations were still
much higher than the actual requirements.

These recommendations carried a 10% margin of safety and if the amount of feed broiler
breeders get each day is actually measured, these recommendations could be reduced even
further. The levels of amino acid decrease as feed allowance increases. For instance, the
sulfur amino acid content of the feed at a 28 I b daily allowance would be 0,584070 and is
reduced to 0,416070 if 40 b of feed is given.

The other amino acids decrease in the same proportion. The calcium level is 3,21070 at
the 28 Ib allowance and is reduced to 2,24070 at the 40 Ib intake. All these levels would
result in the hen getting 4,07 g calcium per day which would meet the requirement. The
vitamin, phosphorus and sodium levels also vary in the same manner.

These prices are based on US $100 per ton of corn and US $150 per ton of soybean
meal. There would be a savings of US $2,73 per ton in ingredient cost if the feed were
formulated on the specifications for a 32 Ib intake and we were actually giving them 36 lb.
The energy level would also be increased when reformulating the feed. This would result in
2,7070 less feed being given each day, and would result in a US $2,96 per ton savings. The
total savings would be US $5,69 with a cost difference of only $50 per ton for corn and
soybean. If the difference is increased, the savings would be greater.



Commercial Egg Replacement Pullet
This was necessary to get the maximum bodymass on the pullet before placing it in the

laying house in order to get the best production during the hot weather.
However, the general recommendation is to lower the level of protein at about 6 weeks,

again at 12 and again at 16. If the requirement decreases in this manner it is more logical to
decrease it in a linear fashion. Experiments using a stepwise reduction in protein were
conducted at the University of Florida and it was found that this program resulted in maximum
performance of the pullet.

Note that an eighth feed program is suggested for the pullet.
A sulfur amino acid level of 0,68070 is recommended for the first 5 weeks, and is

gradually reduced to 0,42070 from 19 to 20 weeks. If the flock is large enough to necessitate
the delivery of 16 loads of feed, formulations should be based on specifications for 16 feeds.
These recommendations are for corn/soybean meal diets and the approximate energy level is
shown in the right-hand column. To convert these values to the nutrient requirement per
megacalorie, divide the requirement by this energy level and multiply by 1000. The
requirement decreases as the pullet ages; however, sodium was left constant at 0,15070 of the
diet. More research is needed on the sodium requirement of the pullet.
Factors Affecting Feed Intake

There are factors which affect feed intake and in turn will influence feed formulation and
also nutrient level requirements of the feed expressed on a percentage basis. During the past
10-15 years, experiments have been conducted on the influence of copper on growth of
broilers and turkeys as well as the influence of monensin on growth of broilers. Robbins &
Baker (1980) studied the influence of increasing amino acids, minerals, and vitamins in a
purified diet with and without added copper. Their conclusions were that this diet was
adequate in vitamins, minerals, and amino acids in the presence or absence of added copper.
However, close examination of the data indicated that this was not true.

The addition of amino acids to the basal diet containing no supplemental copper resulted
in increasing bodymass by 8 g, which was not statistically significant (pooled error 4,2 g).

The addition of minerals and vitamins gave no further improvement in bodymass.
However, there is a different pattern of performance of the chicks receiving the diet with and
without added copper. With copper the addition of amino acids resulted in increasing growth
rate by 11 g, which was statistically significant. The addition of minerals to the diet with
added amino acids resulted in another numerical improvement in growth. Also when
additional vitamins were added to the diet containing added amino acids and minerals a
further significant increase in growth was obtained. These data indicate that the depression in
body-mass gain from the addition of copper was partially due to depressed feed and nutrient
intake.

In the same study, the addition of amino acids to the diet resulted in reducing feed intake
when the basal diet was fed containing no added copper. The addition of vitamins and
minerals did not influence this further. The addition of copper resulted in decreasing feed
intake. When the amino acids were added to the copper-containing diet, a slight improvement
in feed intake was noted. The addition of minerals did not affect feed intake, but a dramatic
increase in feed intake was obtained when chicks received added vitamins, minerals and
amino acids. It is obvious that a large portion of the growth depression from copper was due



to decreased feed intake which resulted in the birds not receiving an adequate daily intake of
vitamins, minerals, or amino acids.

Undoubtedly, there is a toxic effect from 500 j/g/g of copper in this diet. However, the
majority of the growth depression was due to an inadequate intake of nutrients. With this in
mind, an experiment was designed to determine if it is possible to overcome the growth
depression from adding 500 j/g/g of copper supplied as copper sulfate to practical corn-
soybean meal type diets. The approach was to increase the level of all nutrients that might be
limiting when feed intake was decreased. Salt, phosphorus, calcium, and microingredients
were increased by 20.7% over the levels in the basal diet. Lysine and methionine were
increased and folic acid, pyridoxine, biotin, potassium, magnesium and sulfate were added. A
diet was fed which contained 20.7% protein which has been shown to support near maximum
growth especially with a low level of supplemental methionine.

When copper and the critical nutrients listed above were added, normal bodymass was
obtained. When copper was added to the highprotein diet, depression in bodymass was
obtained. However, the depression was not quite as great as noted in the diet containing the
low level of protein. The addition of the critical nutrients restored bodymass gains. It is
suggested that the growth depression from the addition of copper was primarily due to the
depression of feed intake. The addition of copper to either diet resulted in decreasing feed
intake.

However, when the critical nutrients were added, growth rate was restored and feed
intake returned to normal. This indicated that the addition of critical nutrients, insuring that the
birds were getting an adequate daily intake, resulted in overcoming the copper toxicity.

An experiment has been conducted with laying hens which indicates that the level of
nutrients in the diet must be increased to overcome a copper toxicity. Three levels of copper
were fed (0, 250, and 500 Jlg/g of copper). Nutrient density of 100% indicates the daily
requirements as suggested by Harms (1981) are met and that a 14% margin of safety is
possible.

The 118% indicates that all nutrients in the diet were increased by 18%. Therefore, the
diets would have contained 32% more nutrients than would normally be needed. The addition
of 500 Jlg/g copper to the diet containing 100% of the nutrient requirements resulted in a
significant decrease in egg production, egg masses, and feed consumption. Increasing the
level of nutrients in the diet by 18% did not affect egg production in diets containing 0 or 250
Jlg/g.

However, when 500 Jlg/g copper was included in the diet, a significant increase in egg
production, egg masses and feed consumption was obtained at the high level of nutrient
intake. These data indicate that copper is depressing feed intake of the birds and they do not
obtain enough nutrients to support maximum egg production. However, there is an indication
of a copper toxicity which is not totally overcome by increasing the nutrient level of the diet.

These results led us to conduct an experiment to determine whether increasing the
nutrient content of the diet would overcome the growth depression from monensin. Two levels
of protein were fed (21 and 25%), with and without monensin addition. The addition of
monensin to either level of protein resulted in significantly decreased bodymasses. Addition
of critical nutrients resulted in significantly increased bodymasses. When the critical nutrients
were added to the diet containing 25% protein and monensin, a significant growth increase



was obtained. The addition of monensin to the diet containing either level of protein resulted
in decreased feed intake. However, the addition of critical nutrients resulted in restoring part
of this reduced feed intake.



Chapter 9 : Poultry Diets Components

Poultry Diets with Vegetable Protein Supplements
The requirement of feed for the growing poultry industry is about 6.5 million tones per annum.
The vegetable protein source constitutes around 30% of the total compounded poultry diet.
The commonly used plant protein sources are the seed meals of groundnut, soyabean, sesame,
sunflower, mustard etc. The amino acid composition of majority of the oil seed meals is
deficient in one or more critical amino acids like methionine, lysine etc.

It is because of this that a single oil seed meal cannot be used as a sole source of protein
in chicken ration. So combination of two or more oil seed meals are required to complement
the deficient amino acid (S) in a single source and to meet the required amino acids balance
for a specific type of chicken. Another limiting factor for free use of oil seed meals is the
presence of anti-nutritional factors. Nevertheless, several attempts have been made to
detoxify the oil seed meals for effective usage of the same in practical rations. Some of the
commonly used oil seed meals in poultry are discussed briefly in this article.
Deoiled Groundnut Meal

Groundnut (Archis hypogaea) meal has been a major source of vegetable protein in
poultry diets in our country. However, it contains trypsin inhibitor that limits the use of raw
groundnut meal. This trypsin inhibitor can be destroyed by mild heating. So, solvent extracted
groundnut meals is mostly used and it contains 43 to 48% crude protein. It is an excellent
source of arginine but deficient in lysine, eystine and methionine. Supplementation of
synthetic lysine to groundnut meal can make it an ideal protein source in poultry feeds.
However, it has been seen that groundnut meal is susceptible to toxin like mycotoxins,
mowarin etc. Groundnut seed coat contains tannins, a polyphensolic substance that lowers the
quality of protein compared to soyabean meal.
Soyabean Meal

Soyabean (Glycine max) meal is a good source of protein for poultry. It contains 45 to
52% protein. The amino acid profile of Soyabean meat is well balanced and is an excellent
source of lysine but deficient in methionine. Soyabean meal forms an ideal protein to the
poultry in combination with sesame meal which contains higher levels of methionine but
deficient in lysine, Soyabean seeds have certain anti-nutritional factors like trypsin inhibitors,
protein inhibitors, protease inhibitors, phytohemagglutinin, saponins, goitrogen and estrogenic
factors that can affect the production performance of chickens. But they are all thermo labile
and can be destroyed by roasting, heating or autoclaving. An adequate balance of amino acids
by substituting methionine to Soyabean meal based diets can successfully replace even fish
meal from poultry feeds.
Mustard/Rapeseed Meal

Three varieties of mustard (Brassica Campestris) oil seed were tested in poultry feeds in
our country. They were mustard royal, brown or yellow meal and toria. The chemical
composition of mustard meal shows an average crude protein (35-37%) with higher lysine
and methionine contents than groundnut meal but usage in poultry feed is limited due to



presence of deleterious factors like isothiocyanates, 5-vinyl-1 oxizolidine thione(VOT).
Erucie acid, tannins, sinigrin, sinapin, high crude fibre (8-126) etc. VOT is a potential
goitrogen which causes enlargement of thyroid gland, consequently reducing the performance
of chickens. The process of solvent extraction after initial pressing of the seeds appeared to
destroy the goitrogen and isothiocyanates and reduce the toxic effects of the cake. The tannins
can be checked to some extent by addition of calcium hydroxide and sodium carbonate in dry
form in diets.
Sesame/Til Meal

Sesame (sesamum indicum) meal contains 40% protein and 8% crude protein fibre. The
protein is rich in arginine, leucine and methionine but low in lysine. Since the sesame meal is
deficient in lysine its combination with Soyabean meal appears to be useful. Sesame meal has
high calcium and phosphorus content but their availability is low because of higher phytate
content in the hulls of the seed. The phytic acid reduces the availability of calcium, zinc,
magnesium, copper etc. from the diet. Nevertheless, the meal can be included in poultry diets
up to 15% in combination with other lysine rich oil cakes.
Sunflower Meal

The sunflower (helianthus sp.) meal contains 30 to 40% protein with variable levels or
crude fibre depending upon the level of dehulling and the method of oil extraction of the seed.
The net protein utilisation of sunflower meal is higher than groundnut cake, probably due to
higher methionine and cystine content. Sunflower meal is generally not recommended beyond
20% in the diets may be due to high crude fibre content in the meal and also due to the
presence of a polyphenolic compound called chlorogenic acid which inhibits the activity
hydrolytic enzymes. To overcome this problem, supplementation of additional methionine and
choline in the diet is suggested.
Cotton Seed Meal

In India for every 100 kg of cotton (Gossypium sp.) fibre produce there is an availability
of 160 kg of cotton seed. Oil extracted cotton seed meal contains around 25 to 40% crude
protein by quality of cotton seed meal is poor due to the presence of gossypol, phenol like
compounds that are present in the pigment gland of cotton seed. Gossypol inhibits the activity
of digestive enzymes and reduces the palatability of diet.

Mechanical pressing of seed followed by solvent extraction reduce the gossypol content
to 0.02-0.5% level. Dietary levels of gossypol up to 0.015% levels are believed to be safer
in poultry. Detoxification cotton seed meal with solvent mixture containing hexane, acetone
and water were found to be useful after initial cooking of the meal. Addition of ferrous
sulphate at the rate of 4 parts to one part of gossypol prevented yolk discolouration of the
eggs due to gossypol. Cotton seed has a desirable profile of amino acids except lysine and the
digestibility of cotton seed meal is poor due to higher crude fibre.
Neem Seed Meal

Neem (Azadirachlaindica) seed meal varies in its protein content from 20 to 32%
depending on the hull portion left in the meal. Neem seed meal as such is not recommended
even at 2.5% levelling the poultry feed due to the presence of the oil bound toxic factors
called azadirachtin, salanin which imparts bitter taste to the cake and have growth depressing
effects on chicks. Hexane extraction of oil from the meal greatly reduces the toxic factors
called azadirachtin, salanin which imparts bitter taste to the cake and have growth depressing



effects on chicks,. Hexane extraction of oil from the meal greatly reduces the toxic factors.
Complete extraction of oil using a solvent and saponification of the same with potassium
hydroxide was found to minimize the toxic principles in the meal. Urea ammoniated or alkali
treated neem seed meal can be in poultry diet up to 10 to 15%.
Caster Seed Meal

The protein content of caster (Ricinus communis) seed meal varies from 21 to 48%
depending upon the extent of decertification and oil extraction. It has an ideal amino acid
profile with moderately high cystine, methionine and isoleucine. But its antinutritional
substances called the ricin, ricinine and an allergen restricts its use in poultry even at low
levels of inclusion. Processing of caster meal by heating at 800C temperature in the presence
of GN ammonia or an acid or alkali reduces the toxic content substantially. Detoxified meal
needs to be effectively corrected for lysine. In poultry feed industry. Other seed meals such as
safflower, nigger, coconut, rubber and ambadi have also been tried but with limited success.
Conclusions

A deoiled oil seed meal have great promise in poultry feed industry but is essential that
they are relatively free from mycotoxins and intrinsic toxic factors and also should be low in
fibre content. Research on improving qualitative attributes of oil seeds may be of immense
value to livestock feed industry, particularly when the availability of animal protein sources
like fish and meat meals have become scarce and economically unviable. Keeping in view the
significance oil cakes in poultry feeds it may be desirable to undertake research towards:

•   Evolution of suitable bio-technological approaches to counteract the intrinsic toxic
principles present in oil seed meals.

•   Utilisation of suitable breeding technique for minimizing or to eliminate the intrinsic
toxic principles like gossypol, tannins cruces acid, saponins, allergens ridns, etc.

•   To develop strategies for improving the protein quality of seed meals in terms of
critical amino acids like lysine, methionine and cystine.

•   To develop suitable technology for extraction of fat bound toxins from the seeds
without affecting the protein quality of protein composition of oil cakes.

Poultry Nutrient Requirements
Mixed Feed Pellets

Poultry diets must be formulated to provide all of the bird’s nutrient requirements if
optimum growth and production is to be achieved. There are six classes of nutrients:

1.   Carbohydrates - the major source of energy for poultry. Most of the carbohydrate in
poultry diets is provided by cereal grains.

2.   Fats - provide energy and essential fatty acids that are required for some body
processes.

3.   Proteins - required for the synthesis of body tissue (particularly muscle),
physiological molecules (such as enzymes and hormones), feathers and for egg
production. Proteins also provide a small amount of energy.

4.   Vitamins - organic chemicals (chemicals containing carbon) which help control body
processes and are required in small amounts for normal health and growth.



5.   Minerals-inorganic chemicals (chemicals not containing carbon) which help control
body processes and are required for normal health and growth.

6.   Water.
Factors Affecting the Nutrient Requirements of Poultry

The nutrient requirements of poultry are affected by a large number of factors, including:
•   Genetics (the species, breed or strain of bird)–Different species, breeds or strains of

bird have different average body sizes, growth rates and production levels and will
also absorb and utilise nutrients from feed with different levels of efficiency, leading to
different nutrient requirements. As the genetics of commercial poultry is constantly
changing, so are their nutrient requirements. Consequently, breeders of commercial
poultry provide information on the specific nutrient requirements for the birds they sell.

•   Age-Nutrient requirements are related to both body weight and the stage of maturity.
•   Sex-Prior to sexual maturity the sexes have only small differences in their nutrient

requirements and males and females can usually be fed the same compromise diet to
achieve acceptable growth rates. Differences in nutrient requirements are larger
following the onset of sexual maturity and significantly different diet formulations are
then required for each sex.

•   Reproductive state-The level of egg production in hens and sexual activity in males
will affect nutrient requirements.

•   Ambient temperature-Poultry have increased energy requirements to maintain normal
body temperature in cold ambient temperatures and the opposite in hot ambient
temperatures. The process of digestion of food produces body heat and the amount of
heat produced will vary according to the nutrient composition of the diet. This is called
the heat increment of the diet. In cold temperatures it may be desirable to formulate a
diet with a higher heat increment and the opposite in hot temperatures.

•   Housing system-The type of housing system will influence the level of activity of the
birds and therefore their energy requirements.

•   Health status-Birds experiencing a disease challenge may benefit from an increase in
the intake of some nutrients, most commonly vitamins.

•   Production aims-Optimal nutrient composition of the diet will vary according to
production aims, such as optimising weight gain or carcass composition, egg numbers
or egg size. Poultry that are raised for breeding purposes may need to have their energy
intake restricted to ensure that they do not become obese.

Chickens Nutrient Requirements
Nutrient Requirements of Egg Laying Chickens

The intake of nutrients is a function of the amount of feed eaten and the nutrient levels in
the diet.
Feed Consumption

There are a number of factors that influence voluntary feed intake. These are discussed in
the section on Feed intake.

From Week 18, hens start to enter their laying period, reaching peak of lay around 32



weeks of age, and typically maintaining egg production until 65-68 weeks of age. Feed intake
will increase to a steady level of 100-105 g per day and hen body weight will reach a mature
level of 1700-1800 g.
Growing Period Nutrition Recommendations

Chicks require a diet that can provide the nutrients needed for rapid growth and feather
development. Chicks are given relatively high levels of energy, protein and the vitamins and
minerals for the starter period.

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 while avoiding obesity. The stage at which a pullet
will start laying eggs is affected by age, bodyweight and day length.

On a percentage basis, layer pullet diets have lower energy and protein levels than chick
diets. Different breeders recommend different feeding strategies for their birds, including the
number of different diets fed during the pullet growing stage. Many breeders recommend a
pre-lay diet that increases some of the nutrient levels, such as calcium, that will be required
by the bird when it begins to lay eggs.
Nutrient Levels for Layer Diets

Feed Intake Increases to 100-105g per Day: The aim of layer diets is to optimise egg
production, provide the nutrition required to safeguard health and maintain the desired
bodyweight. This can be in terms of egg numbers, egg size or egg mass. As with layer pullets,
different breeders recommend different feeding strategies for their birds, including the
number of different diets fed during the laying stage. Calcium is increased in the ration for egg
shell formation.

Broiler Nutrient requirements
The intake of nutrients is a function of the amount of feed eaten and the nutrient levels in

the diet.
Feed Consumption and Body Weight

There are a number of factors that influence voluntary feed intake. These are discussed in
the section on Feed intake. Table provides data on typical feed consumption and bodyweight
for modern broiler chickens in relation to age and sex.

Bodyweight and cumulative feed consumption for male and female broilers (g):



Water Consumption Rates for Chickens
Water is an essential nutrient for life. Water consumption can be limited if the water is

too hot or is contaminated with excess minerals. Water and food consumption rates are
interdependent, so reduced water intake can also lead to reduced food intake.

There are other factors that affect water intake, with temperature being the most obvious
one.

For example, chickens drink between 30–50% more water when the environmental
temperature is above 32oC compared with when it is 21oC. Water intake is also affected by
the type of drinkers used. The rule of thumb for water intake is that water intake is usually 1.5
to 2 times feed intake.

Typical daily water consumption for layers (litres per 1000 birds)
Production Stage Age/Rate of Production 21oC

Layer pullet 4 weeks 100

12 weeks 160

18 weeks 200

Laying hens 50% production 220

90% production 270

Typical daily water consumption for broilers at 20oC (litres per 1000 mixed sex birds)

Nutrient Levels for Broiler Diets
Feeding strategies for broiler chickens will vary depending on the target market for the

final product. Strategies for feeding broilers destined for the whole bird market will differ
from strategies for broilers destined to be sold as pieces.

Furthermore, the nutrient intake of fast growing broilers must be carefully controlled to
prevent metabolic diseases such as ascites and leg weakness.
Examples of Broiler Diets

Nutrients Starter Grower Finisher

Age fed 0–10 11–24 25–slaughter

Crude protein (%) 22–25 21-23 19–21

ME (MJ/kg) 12.60 13.30 13.50

ME (kcal/kg) 3010 3175 3225

Total Arginine (%) 1.48 131 1.11

Digestible Arginine (%) 1.33 1.18 1.00

Total Lysine (%) 1.44 1.25 1.05

Digestible Lysine (%) 1.27 1.10 0.92

Total Methionine (%) 0.51 0.45 0.39

Digestible Methionine (%) 0.47 0.42 0.36

Total Methionine +Cystine (%) 1.09 0.97 0.83

Digestible Methionine +Cystine (%) 0.94 0.84 0.72



Total Threonine (%) 0.93 0.82 0.71

Digestible Threonine (%) 0.80 0.70 0.61

Total Trypophan (%) 0.25 0.22 0.19

Digestible Tryptophan (%) 0.22 0.19 0.17

Total Valine (%) 1.09 0.96 0.81

Digestible Valine (%) 0.94 0.83 0.70

Calcium (%) 1.0 0.90 0.85

Available phosphorous (%) 0.50 0.45 0.42

Sodium (%) 0.16 0.16 0.16

Turkeys Nutrient Requirements
Nutrient Levels for Turkey Diets

The principles behind formulating turkey diets are similar to those for broiler chickens.
Table: Examples of turkey diets

Feed Ingredients
Feed ingredients for poultry diets are selected for the nutrients they can provide to

poultry, the absence of antinutritional or toxic factors, their palatability or effect on voluntary
feed intake and their cost.

The key nutrients that need to be supplied by the dietary ingredients are energy, protein,
vitamins and minerals. More information on measuring the nutrient composition of ingredients
and the process of formulating poultry feeds is available in the section on feed formulation. In
Australian poultry diets, energy is mainly provided by cereal grains, sometimes supplemented
with relatively small amounts of fats. Protein is provided from both vegetable and animal
sources, such as oilseed meals, legumes and abattoir and fish processing by-products. Some
vitamins and minerals are provided from most ingredients but these are generally
supplemented through a premix added to the diet. Diets may also contain additives for
specific purposes. These are discussed in more detail in the section on feed additives.

The nutrient value of feed ingredients for poultry will vary depending on the species,
variety or cultivar, the season, the source location, processing and storage conditions and the
class of poultry being fed. Different classes of poultry differ in their ability to digest and
absorb various nutrients, while the other factors will affect the intrinsic nutrient value of the
ingredient.
Cereal Grains

The main cereal grains used in poultry diets in Australia are wheat, sorghum and barley.
Other grains used to a lesser extent include rye, triticale and oats. Although the amounts and



types of cereal grains included in poultry diets will depend largely on their current costs
relative to their nutritive values, care must be taken to avoid making large changes to the
cereal component of diets being fed to poultry as sudden changes can cause digestive upsets
that may reduce productivity and predispose the birds to disease.

The quality of cereal grains will also depend on the seasonal and storage conditions.
Poor growing or storage conditions can lead to grains with lower than expected energy
content or contamination with toxin-producing organisms such as fungi and ergots.
Vegetable Protein Sources

The main vegetable protein sources used in Australian poultry diets are meal by-products
resulting from commercial vegetable oil production, such as soybean, canola, cottonseed and
sunflower meals and legumes, such as peas and lupins. Many oilseeds and legumes contain
chemicals that can have detrimental effects when fed to poultry. These chemicals are called
antinutritive factors. Some of these antinutritive factors can be destroyed by heat and so are
not a problem in heat-treated meals. New cultivars of some oilseeds and legumes have been
developed that are naturally low in antinutritive factors and so higher levels of the
unprocessed grains can be included in poultry diets without ill-effect.
Animal Protein Sources

The main animal protein sources used in poultry diets are meat meal, meat and bone
meal, fish meal, poultry by-product meal, blood meal and feather meal. Further information
on animal protein sources in poultry diets is available in the section on animal protein meals.

Poultry Nutritional Deficiencies
Birds that are fed an adequate diet made up from a good commercial feed are unlikely to

suffer from nutritional problems unless there are additional factors involved, such as diseases
that result in diarrhoea or otherwise interfering with the digestive system. On the other hand,
village, backyard or scavenging poultry are subject to the availability of food in their normal
environment, which may occasionally be seasonally deficient in vitamins, minerals or other
important dietary components.

The formulation and mixing of poultry feeds requires knowledge and experience in
purchasing ingredients, testing of formulas, and quality control. Improper formulation and
mixing of commercial poultry feeds can result in vitamin and mineral deficiencies, lack of
protection against disease, and even toxicity.
Vitamins

The 13 vitamins required by poultry are usually classified as fat-soluble or water-
soluble. The fat-soluble group includes vitamins A, D, E and K. The water-soluble vitamins
are thiamin, riboflavin, nicotinic acid, folic acid, biotin, pantothenic acid, pyridoxine, vitamin
B12 and choline. All these vitamins are essential for life and they must be provided in proper
amounts for chickens to grow and reproduce. The egg normally contains sufficient vitamins to
supply the needs of the developing embryo. For this reason, eggs are a good animal source of
vitamins for the human diet.

Vitamin A is needed for the health and proper functioning of the skin and lining of the
digestive, reproductive and respiratory tracts, and for normal development of bones.
Inadequate vitamin A also reduces the immune system’s response to challenge and further



contributes to disease susceptibility. Vitamin A and its chemical precursors are relatively
unstable. Feeds stored for a long time, or under poor conditions, may lose a large portion of
their vitamin A. In chicks, a deficiency of vitamin A results in poor growth, along with
droopiness, ataxia, and ruffled feathers, and in inflammation of the eyes. In mature birds,
signs develop more slowly than in young birds, but the inflammation of the nose and eyes is
much more pronounced. It is unlikely that a deficiency will be encountered when using
properly prepared and stored commercial feeds. Green forage is a good source of vitamin A,
so scavenging chickens are most likely to obtain sufficient vitamin A from their normal diet.
However the concentration of the provitamin declines rapidly in dried feeds, and during
periods when fresh feed is not available it may be necessary to provide vitamin supplements.

Vitamin D has an important role in bone formation and the metabolism of calcium and
phosphorus. Sunlight is important for the production of Vitamin D. Vitamin D is involved with
increasing the absorption of calcium and phosphorus from the gut. It also mobilizes stores of
calcium and phosphorus from the kidney and bone so as to provide the animal with enough
calcium and phosphorus when required (for example, for producing the egg shell in laying
hens). In poultry, the effects of vitamin D deficiency include bones and beak that become soft
and rubbery as well as reduced growth and egg production.

Vitamin B: The B complex of vitamins are involved in energy metabolism and the
metabolism of many other nutrients. They are water soluble and not stored to any significant
extent in the body. The particular symptoms will depend on the actual B vitamin that is
deficient, but common deficiency symptoms to all the vitamins include:

•   Loss of appetite
•   Emaciation
•   Weakness
•   Dermatitis
•   Feathering abnormalities.
Sources of the vitamin B complex include leafy green material and oil seeds.

Vitamin B Complex
All of these vitamins are soluble in water, and are not stored in the body to any great

extent. A regular, dietary supply is therefore essential. However, in sheep and goats, all of the
vitamins in this group are made by the bacteria in the rumen and this will generally provide
enough of these vitamins to meet the animal’s needs. A rabbit’s requirements for B group
vitamins should also be met by the bacteria in its gut, the vitamins being absorbed from the
soft faeces that it consumes. Supply of B group vitamins is therefore only an issue for pigs
and poultry.
Functions

The B group vitamins have a range of functions, generally associated with the
metabolism of energy and protein in the body.
Deficiency Symptoms

The particular symptoms will depend on the actual vitamin that is deficient, but common
deficiency symptoms to all the vitamins include:

•   Loss of appetite
•   Emaciation



•   Weakness
•   Dermatitis
•   Feathering abnormalities. Sources:
•   Green leafy materials
•   Oilseeds
•   Some vitamins found in cereal grains.

Vitamin C
Livestock can synthesize Vitamin C, and so it is not required in the diet. The only

exception may be for poultry. There is some evidence that poultry subjected to heat stress
have a higher requirement for Vitamin C than can be met by their own synthesis of the vitamin,
and a dietary supply may then be beneficial. Guinea pigs require a dietary supply of Vitamin
C.
Function

A range of functions in the body associated with oxidation and reduction reactions.
Sources:

•   Citrus fruits
•   Green, leafy vegetables.

Vitamin A
Vitamin A itself does not occur in plants, but the precursors or “provitamin” carotene in

green plant material is converted in an animal’s body to vitamin A. The efficiency with which
this conversion takes place depends on the precursor and also on the animal. Poultry are very
efficient at it, ruminants slightly less so and pigs are quire inefficient. Pigs therefore need to
be supplied with much more provitamin to produce the same amount of active Vitamin A.
Function

Vitamin A has two distinct roles:
•   Eye- It is involved in sending messages from the eye to the brain in response to light.
•   Membranes- It is involved in the formation and protection of the epithelial tissues

(e.g., gut lining) and mucous membranes (e.g., lining of the windpipe and the eye).
Deficiency Symptoms:

•   Lower ability to see in dim light (night blindness)
•   Decreased resistance to disease
•   In cattle, roughened, scaly skin, drying of the eyes and blindness in calves
•   Infertility and abortion.
Deficiency symptoms are unlikely to occur unless animals get no access to green forage.
Sources:

•   Green forage (concentration of the provitamin declines rapidly in sun-dried forages and
hays).

•   Yellow maize.
Vitamin D

As with Vitamin A, Vitamin D does not exist as such in plants, and needs to be converted



into its active form by the animal. The precursor to Vitamin D can be made in the animal’s
skin when it is exposed to sunlight. Further conversions then occur in the liver and kidney.
Function

Vitamin D is involved with increasing the absorption of calcium and phosphorus from the
gut. It also mobilizes stores of calcium and phosphorus from the kidney and bone so as to
provide the animal with enough calcium and phosphorus when required (for example, for
producing the egg shell in laying hens, and for milk production in lactating ewes, does and
sows).

Deficiency Symptoms:
•   Rickets in young animals (this can also be caused by an inadequate supply of calcium

or phosphorus, or an imbalance in the two)
•   Osteomalacia in adult animals (not common)
•   Poultry: Bones and beak become soft and rubbery; reduced growth and egg production.

Sources
The provitamin is widely distributed in plants, but requires the animals to be exposed to

sunlight to enable the conversion to the precursor to take place.
Vitamin E is fat soluble and if the feed is not stored well, or has gone rancid, the fat

soluble vitamins are most likely to have been destroyed. Vitamin E deficiency is associated
with several diseases including:
Avian Encephalomalacia

A disease of young chickens due to vitamin E deficiency, in which there is ataxia,
incoordination, paralysis, and severe softening of the brain, especially in the cerebellum.
Exudative Diathesis

Exudative diathesis is a severe edema (the presence of abnormally large amounts of fluid
in the intercellular tissue spaces of the body) resulting from an increase in capillary
permeability.
Muscular Dystrophy

Muscular dystrophy in chicks is characterized by degeneration of the muscle fibres,
especially of the breast, but also of the leg.

Vitamin K is an essential factor in the blood clotting process. A number of forms are
known to exist, which animals are unable to make for themselves but which plants and
bacteria can. Vitamin K made by bacteria in the bird’s gut cannot be absorbed because it is
made too far down the gut and so can only be used if the animal subsequently pecks at faecal
material. Deficiency of vitamin K results in poor blood clotting and birds that are easily
injured and which may bleed to death. Most green, leafy materials are sources of vitamin K.
Minerals

Calcium and Phosphorous: A deficiency of either calcium or phosphorus in the diet of
young growing birds results in abnormal bone development even though the diet contains
adequate vitamin D. The newly hatched chick requires an immediate supply of dietary
calcium. A deficiency of either calcium or phosphorus results in lack of normal skeletal
calcification. Diets must provide adequate quantities of calcium and phosphorus to prevent
deficiencies. In laying hens, the provision of Oyster Shells, other broken or coarse ground



shells, and/or Limestone grit provides a good source of calcium.
Manganese: A deficiency of manganese in the diet of young growing chickens is one of

the causes of perosis (bone deformities) and of thin-shelled eggs and poor hatchability.
Commercial poultry feeds should be supplemented with a source of available manganese.
Most green feeds contain adequate amounts of manganese, so scavenging poultry should not
suffer from a deficiency. However, problems are likely to be encountered in caged birds if the
feed does not contain sufficient available manganese.
Protein and Amino Acid Deficiencies

The optimal level of balanced protein intake for young growing chicks is about 18-23%
of the diet; for young growing poults and gallinaceous upland game birds, about 26-30%; and
for young growing ducklings and goslings, about 20-22% (Merck). If the protein content of the
diet is below these levels, the birds tend to grow more slowly. Even when a diet contains the
recommended quantities of protein, satisfactory growth also requires sufficient quantities and
proper balance of all the essential amino acids. Deficiencies of essential amino acids result
in retarded growth or reduced egg size or egg production.

Impacts of Minerals and Mineral Deficiencies
Calcium

Functions: Required for healthy bones and teeth, muscle contraction, nerve impulse
stimulation, blood clotting, enzyme activation, ion transport in cell membranes, cardiac
rhythm, and hormone secretion. Approximately 99% of the body’s calcium present in bones
and teeth. Laying hens require significant quantities for production of egg shells.
Deficiency Symptoms

Rickets (Young Animals): Osteoporosis (older animals). Milk fever or lambing
sickness is a disease associated with a deficiency of calcium. Thin-shelled eggs, drop in egg
production, and lowered hatchability in poultry. The calcium to phosphorus ratio is important.
Vitamin D is critical because a deficiency of vitamin D in the feed prevents the proper
utilisation of calcium.

Excess calcium reduces the absorption and utilisation of Zinc. Excess magnesium
decreases calcium absorption, replaces calcium in the bones, and increases calcium
excretion.
Sources

Legume forages, such as alfalfa or clover hay. In laying hens, the provision of Oyster
Shells, other broken or coarse ground shells, or Limestone grit provides a good source of
calcium.
Phosphorus

Functions: Phosphorus has more known functions in the animal body than any other
element.

•   Part of bone structure
•   Component of some proteins, lipids and nucleic acids
•   Energy metabolism.

Deficiency Symptoms



There are extensive areas of phosphorus-deficient soils in tropical and sub-tropical
areas of the world, and phosphorus deficiency is the most widespread of all the mineral
disorders affecting grazing livestock.

•   Rickets (young animals), osteomalacia (older animals)
•   Depraved appetite (animals will chew wood, bones, rags etc.)
•   Stiff joints, muscular weakness
•   Poor fertility
•   Low growth rates.
Sources:

•   Cereal grains
•   Fish meal and bone products.
The phosphorus in cereals (and other plants) is in the form of phytate. This is an organic

compound which binds the phosphorus and makes it unavailable to pigs and poultry. In sheep
and goats, the rumen microorganisms break down the phytate and make the phosphorus
available to the sheep or goat. Phosphorus in cereals is therefore used much more efficiently
by sheep and goats than by pigs and poultry.
Potassium

Function:
•   Maintains the right concentration of salts in the body fluids, and the acid balance of the

body.
•   Involved in nerve signals.

Deficiency Symptoms
Generally, rare because the potassium content of plants is high. Areas where soil

potassium concentrations are low (Brazil, Panama and Uganda) may give rise to potassium
deficiency in grazing animals especially at the end of the dry season.

•   Low growth, weakness, paralysis and death.
Excess potassium is normally excreted from the body (usually in the urine). High intakes

of potassium may inhibit magnesium absorption and cause magnesium deficiency.
Sources:

•   Found in all plants
•   Sodium. Function:
•   Maintenance of salt concentration in body fluids
•   Maintenance of acid-base balance.
•   Transmission of nerve impulses.

Deficiency Symptoms
This occurs in many parts of the world, but especially in tropical areas of Africa.

•   Dehydration
•   Poor growth. Sources:
•   Common salt
•   Plants are relatively poor sources of sodium.



Chlorine
Function:

•   Acid-base balance
•   Maintenance of salt concentration.
Deficiency Symptoms:

•   Alkalosis (excessive bicarbonate in the blood)
•   Growth retarded in extreme cases.
Sources:

•   Common salt.
Salt is important in the diet of livestock, but too much salt in the diet is harmful. Salt

poisoning is quite common, especially when the supply of drinking water is limited. Diets
containing high concentrations of salt (40 g/kg for hens, just 20 g/kg for chicks and pigs) will
kill the animal if the supply of water is limited.
Sulphur

Function: Component of some amino acids, which are rich in certain proteins (e.g.
keratin that forms hooves, horn and hair).

Sources:
•   Proteins: Generally a deficiency of sulphur would arise from adeficiency of protein in

the diet.
Magnesium

Function:
•   Component of the skeleton
•   Essential for carbohydrate and fat metabolism. Deficiency symptoms:
•   Paralysis and death
•   Convulsions. Sources:
•   Bran
•   Oilseed meals and cakes.

Iron
Function:

•   Component of haemoglobin (transports oxygen round the body)
•   Major role in energy metabolism.

Deficiency Symptoms
The most widely recognised symptom is anaemia (observed as pale pink membranes

round the eye). Piglets are particularly susceptible to anaemia and need access to soil to root
around. Piglets suffering from anaemia also have poor appetite and growth, and ‘thumps’
(laboured and spasmodic breathing).

Sources:
•   Green, leafy materials
•   Most legumes and seed coats.



Iron toxicity is not common, as the animal usually reduces its absorption of iron when it
is overloaded, and increases its absorption during times of iron need.
Zinc

Zinc has been found in every tissue in the animal body. High concentrations are found in
the skin, hair and wool; the highest concentration is found in semen. Zinc accumulates in the
bone, unlike all the other trace elements that tend to accumulate in the liver.

Function:
•   Component of several enzymes
•   Involved in cell replication
•   Production, storage and secretion of hormones
•   Involvement in the immune system
•   Involved in maintaining salt balance.

Deficiency Symptoms
Rarely seen, the requirements for zinc are not high and zinc is widely distributed in

feeds.
•   Pigs: Below normal growth, low appetite, reddening of skin which then erupts and

forms scabs (parakerotosis)
•   Chicks: Retarded growth, foot abnormalities, ‘frizzled’ feathers, parakeratosis,

‘swollen hock syndrome’.
•   Calves: Inflammation of the nose and mouth, stiffness of the joints, swollen feet,

parakeratosis
Sources:

•   Bran and germ of cereal grains.
Most animals are fairly tolerant of high doses of zinc, and zinc toxicity is rare. Large

amounts of zinc in the diet reduce feed consumption and may induce copper deficiency.
Copper

Copper is stored in the liver. Acute copper poisoning is rare, but if small excesses are
continually fed then eventually the accumulated copper reaches a toxic threshold.
Susceptibility to copper poisoning varies between species. Pigs can tolerate large amounts of
copper, and it is relatively unusual to cause copper toxicity in cows. However, sheep are
extremely sensitive to copper poisoning. Copper poisoning causes jaundice and death from
liver failure.

Functions:
•   Involved in haemoglobin formation.
•   Involved in iron absorption from the gut, and in the use of iron in haemoglobin

manufacture
•   Needed for normal colouring of hair, fur and wool.
•   Reduces susceptibility to infection in lambs.
Deficiency Symptoms:

•   Anaemia, poor growth, bone disorders



•   Diarrhoea, infertility
•   Discolouring of hair and wool
•   Gut disturbances and damage to the brain and spinal cord.
•   ‘Swayback’ in lambs. If this occurs at birth it is irreversible and can only be prevented

by supplying the ewe with sufficient copper. If signs do not show for several weeks
after birth, then the effects can be prevented or postponed by supplementing the lamb
with copper.

•   Stringy or steely wool.
Copper deficiency can also be caused (in sheep and goats) by grazing them on

molybdenum-rich pastures. Too much molybdenum and/or sulphur reduces the availability of
copper and cause copper deficiency. The copper, molybdenum and sulphur form an insoluble
complex in the rumen, which renders the copper unavailable to the animal.

Sources:
•   Found in a wide range of feeds and the diet will usually containsufficient copper.

Molybdenum
Although molybdenum does have a function in the body (it forms part of a complex with

some enzymes), requirements are extremely small. Molybdenum deficiency has not been
observed under natural conditions with any species. Problems with molybdenum are much
more likely to occur when it is in excess, as it reduces the availability of copper to ruminant
animals. Scouring and weight loss are the main signs of molybdenum toxicity, although sheep
and goats are less affected by this than large ruminants.
Selenium

Selenium works with Vitamin E to protect the animal’s tissues from oxidation. Vitamin E
keeps selenium in its active form, while selenium increases the absorption of Vitamin E from
the gut and keeps it in the body’s circulation. As part of the process of oxidation, peroxides
are formed (which damage the cells). Vitamin E prevents the production of peroxides and
selenium destroys peroxides that are formed. Supplementing the diet with Vitamin E will
therefore reduce the requirement for selenium (and vice versa). There are limits to this
substitution, though. Vitamin E cannot completely replace selenium and selenium cannot
completely replace Vitamin E.

Functions (with Vitamin E):
•   Prevent oxidation damage to the cells of the body
•   Involved in the functioning of the immune system
•   Protection against heavy metal toxicity.
Deficiency Symptoms:

•   ‘Ill thrift’ in kids and lambs: Weight loss and sometimes death
•   Reduced hatchability and egg production in hens.
These deficiencies will probably only occur if the soil is deficient in selenium and

livestock are only fed pasture grown on those soils. Extreme care should be taken if
supplementing the diet with selenium, because it is extremely toxic and the margin between
required dose and toxic amount is small.
Selenium Toxicity



Some areas have soils with very high selenium contents. Browse and pasture growing on
this soil also has a high concentration of selenium, which can produce chronic disease called
“alkali disease” or “blind staggers”. Signs of this are:

•   Dullness
•   Stiff joints
•   Loss of hair from tail
•   Hoof deformities.
A concentration of 5 mg selenium/kg diet may be dangerous.
If the animal eats a single very high dose of selenium, it will suffer from acute poisoning,

which causes sudden death from respiratory failure.
Iodine

Iodine is found in small amounts throughout the body but its only known function is as a
component of thyroxine. This is a hormone that is responsible for increasing the animal’s
growth and metabolic rate.

Deficiency Symptoms:
•   Goitre (swelling of the neck).
•   Breeding animals give birth to hairless, weak or dead young.
Goitre may also be caused by toxins (goitrogens) in brassicas, soya, linseed and

groundnuts. Some of these goitrogens inhibit the incorporation of iodine into thyroxine, and
the symptoms cannot be alleviated by supplementing the diet with more iodine. The effect of
the goitrogens in some plants, however, is overcome by ensuring adequate iodine is supplied.
Sources

The amount of iodine found in plants depends on the iodine status of the soil in which the
plant was grown, and so there wide geographical variations in the iodine status of feeds (and
livestock).

Iodine toxicity can occur even at relatively low concentrations of iodine in the diet (50
mg/kg or less for calves). Reduced hatchability and delayed hatching occurred in eggs laid by
hens fed 312 mg iodine/kg diet. Pigs seem to be more tolerant to higher concentrations of
iodine in the diet.
Manganese

Manganese is involved in many reactions occurring in the body.
Deficiency Symptoms

These have been observed in ruminants, pigs and poultry. Symptoms of acute deficiency
are similar in all species and include:

•   Retarded growth
•   Skeletal abnormalities
•   Reproductive failure
•   Loss of co-ordination in the newborn.
Delayed oestrus and conception, also abortion in goats:

•   Perosis (slipped tendon) in chickens.



•   Head retraction in chicks.
Sources:

•   Widely distributed in feeds.
•   Higher in forages grown on acid soils.
•   Most green feeds contain adequate amounts.
Poultry are quite tolerant of high concentrations of manganese in the diet, but pigs are

more susceptible. They will show signs of manganese toxicity (depressed appetite and
retarded growth) with concentrations of 0.5 g manganese/kg diet.
Cobalt

Cobalt is a component of Vitamin B 12 (cobalamin). Pigs and poultry need to be
provided with this vitamin. The rumen micro-organisms make enough of this vitamin to meet
the requirements for sheep and goats provided there is a sufficient supply of cobalt. This is
usually the case, as most feeds contain some cobalt.

Excessive cobalt can be toxic, but there is a wide margin of safety between the
nutritional requirement and the toxic amount. Unlike copper, cobalt is not retained in the body
to any significant extent and so regular, small excesses of cobalt intake should not result in the
animals later developing acute cobalt poisoning.

Important Feed Additives
Modern intensive poultry production has achieved phenomenal gains in the efficient and

economical production of high quality and safe chicken meat, eggs and poultry bioproducts.
At the same time as making gains in production and efficiency, the industry has had to
maximise the health and well-being of the birds and minimise the impact of the industry on the
environment. The use of feed additives has been an important part of achieving this success.
What is Feed Additive

The diet of animals and humans contain a wide variety of additives. However, in poultry
diets these additives are primarily included to improve the efficiency of the bird’s growth
and/or laying capacity, prevent disease and improve feed utilisation. Any additives used in
feed must be approved for use and then used as directed with respect to inclusion levels and
duration of feeding. They are also specific for the type and age of birds being fed. These
guidelines are maintained by a government committee (Product Safety and Integrity;
Australian Government Department of Agriculture, Fisheries and Forestry).

Common feed additives used in poultry diets include antimicrobials, antioxidants,
emulsifiers, binders, pH control agents and enzymes. Sometimes, diets will also contain other
additives used in diets for humans and pets such as flavour enhancers, artificial and nutritive
sweeteners, colours, lubricants, etc. Within each one of these classes of additives there can
be dozens of specific additives manufactured and distributed by a wide variety of companies.
Again, all ingredients and additives must be noted on the label and their use and inclusion
levels meet the standards as defined by law. In some instances, additives are added to the
animal’s diet in order to enhance their value for human consumption, but mostly this is
accomplished by use of natural ingredients containing significantly higher levels of these
nutrients that can be deposited directly into meat and eggs. This fact sheet will highlight a few



important feed additives and their use in the poultry industry.
Growth Promotion Additives

Growth promoting hormones are not used in the poultry industry. The efficient growth
and egg productivity of commercial poultry has been achieved over the last 50 years through
traditional animal breeding techniques (genetic selection - not genetic engineering) and
improved nutrition and management (including health and housing) practices.

Antimicrobials have been used extensively in intensive poultry operations to minimise
disease and improve growth and feed utilisation. However, the industry is currently
evaluating alternatives to chemical therapeutics. It should be pointed out that antimicrobial
practices do not extend to production of commercial eggs (should a need for antimicrobials
arise all eggs laid during the treatment and withdrawal period cannot be sold) and the meat
industry must adhere to stringent guidelines with regard to drug withdrawal periods before
marketing.

There is much controversy in regard to the impact of antimicrobials in animal diets on the
development of resistant strains of microbes that could directly impact human health and
carry over into meat and bioproducts as well as the negative impacts associated with their
excretion into the environment. The European Union has moved towards a complete ban of in-
feed antimicrobials for these reasons. Development of alternatives to the present in-feed
antimicrobials is an exciting area of current research world-wide. In all cases, it will be
necessary to minimise disease challenges, strengthen the bird’s natural defences (immune
response, gut barrier/ health) and optimise the diet to provide a balance of required nutrients
for the bird’s changing needs. All of these may be influenced by using feed additives.
Feed Enzymes

Enzymes are proteins that facilitate specific chemical reactions; following this the
enzyme will disassociate and be available to assist in further reactions. Although animals and
their associated gut microflora produce numerous enzymes, they are not necessarily able to
produce sufficient quantities of specific enzymes or produce them at the right locations to
facilitate absorption of all components in normal feedstuffs or to reduce anti-nutritional
factors in feed that limit digestion.

Some cereal grains (rye, barley, wheat, sorghum) have soluble long chains of sugar units
(referred to as soluble non-starch polysaccharides -NSP) that can entrap large amounts of
water during digestion and form very viscous (thick gel-like) gut contents. Enzymes that are
harvested from microbial fermentation and added to feeds can break these bonds between
sugar units of NSP and significantly reduce the gut content viscosity. Lower viscosity results
in improved digestion (more interaction of digestive enzymes with feeds and more complete
digestion), absorption (better contact between digested feed nutrients and the absorptive
surface of the gut) and health (reducing moisture in manure and nutrients available for harmful
gut microflora to proliferate and challenge the birds (e.g., necrotic enteritis, a chronic
intestinal disease caused by Clostridium perfringens, resulting in reduced performance,
mortality and the main reason we currently use in-feed antimicrobials)).

Commercial enzymes are also produced that significantly reduce the negative effects of
phytates. Phytates are plant storage sources of phosphorus that also bind other minerals,
amino acids (proteins) and energy and reduce their availability to the bird. Ongoing research
will develop enzymes that are more effective in maintaining function under a wider range of



processing and digestive conditions. New enzymes may include those capable of reducing
toxins produced during feed spoilage (mould growth in grains) and facilitating digestion of
carbohydrates currently not available to simple-stomached animals (poultry, pigs, humans)
such as cellulose, lignin and chitin. New feed additives are rapidly adopted by the poultry
industry and have facilitated the development of significant new technology to advance the
use and availability of in-feed enzymes.
Antioxidants

There are a variety of sources of reactive oxygen species (free radicals) in normal
metabolism as well as those coming directly from feed ingredients. Oxidative stress can
disrupt normal cellular function, damage tissues and reduce health status. Antioxidants bind
these molecules and reduce their potential damage.
Acidifier

The Future: Many additives have been a normal part of diets for animals and humans. It
is only recently that we have come to recognise and understand their importance in achieving
high production and efficiency, maintaining health and wellbeing, improving product quality
and safety and reducing the industry’s impact on the environment. More work is required to
further identify the positive effects of additives and minimise the negative effects they may
have if not used correctly or if they interact with other additives or feed ingredients. In
particular, additives will play an essential role in maintaining the health of poultry in an era
of no pharmaceuticals.

Indigenous Domestic Fowl Improving the Feed Management
Indigenous domestic fowl (“chickens”, Gallus gallus domesticus) are the most common

types of poultry raised in the rural areas of Africa. About 80 per cent of all poultry in Africa
are raised in rural areas where they contribute substantially to egg and meat production. In
general village producers keep small flocks of 5 to 20 birds per household. Village poultry
are generally raised on a free-range system where they survive as scavengers. They are
maintained with low land, labour and capital costs and almost every household and the
poorest social strata of the rural population keep some domestic fowl. Based as it is on low
inputs village poultry production is an important contributor to balanced farming systems and
has a unique role in the economy of the rural household in spite of low output. Village poultry
are a source of high quality protein for the family, provide a small income and play a part in
the cultural life of society.

The Context W Targeted at... ho?

The tool is aimed primarily at small
scale producers of poultry.
Secondarily the tool is directed to
agricultural, livestock and veterinary
extension and other advisory
personnel (in both the public and
private sectors including those
NGOs with special interest in and
relevant to rural and peri-urban
production). As poultry keeping of
this nature and at this scale is a
particularly suitable enterprise for



women and women’s groups
advisors in cooperative associations
or home economics’ advisors should
also be part of the overall target
group. The tool is also designed to
provide benefits to consumers of
poultry products at the downstream
end of the food chain.

When? The tool can be used at all times of the year as poultry production is a
continuous activity.

Where? Most areas of the tropics and subtropics are eminently suitable for poultry
production providing sufficient attention is given to local ecoclimatic conditions
and due regard is given to housing designed to overcome or mitigate any
negative effects associated with the local environment. Areas of high potential
and peri-urban areas near to concentrations of human population that have or
are developing high demand for products of animal origin from monogastric
animals are a particularly suitable target area.

Methods A study was undertaken in Zimbabwe to evaluate the potential of village
poultry for meat production under an improved feeding management system
that is commonly used with hybrid birds; and to evaluate the economic returns
of keeping indigenous compared to those of hybrid birds.

A total of 70 day-old hybrid chicks (41 ± 2 g SD average body weight) and 70
village chicks (40 ± 1.5 g SD average body weight) were kept in a deep litter
shed constructed from concrete blocks and with an asbestos roof. Broiler
starter feed and water were supplied ad libitum to both types of bird during the
brooder phase up to 28 days. A finisher diet was provided up to 56 days. The
broiler starter feed mixture comprised broiler concentrate and maize meal in a
ratio of 1:1.5 whereas the finisher diet consisted of a 1:1.8 mixture of broiler
concentrate and maize meal. The broiler was balanced for minerals and
vitamins. Economic analyses were carried out using current feed prices in the
Zimbabwe poultry industry to compare the feeding costs of both types of bird in
relation to meat production.

Hybrid birds consumed significantly more nutrients than village birds at all
stages of growth. At 0-28 days the hybrid birds consumed 24 per cent more
feed than village birds, at 35 days 32 per cent more and at 56 days 39 per cent
more. Hybrid birds drank 46 per cent more water at one week of age, 62 per
cent more at 4 weeks and 73 per cent at 8 weeks of age. Village birds also
drank less water per unit of feed than the hybrids. Weight gains of village birds
at all phases of growth were lower than those of hybrids which were 48 per
cent heavier than village birds at 7 days, 69 per cent heavier at 28 days and 70
per cent heavier at 56 days. Hybrid birds were more efficient in feed
conversion ratio (FCR) at all phases of growth with a mean FCR of 2.5 ± 0.49
SD compared with 4.7 ± 1.4 SD for village chickens. A higher gross margin,
net profit and return on investment were obtained from hybrid chickens
compared to village birds. Feed cost per kilogram of live weight was high in
village compared to hybrid chickens but the differences in return per dollar
invested between the village ($1.5) and hybrid ($1.8) chickens were small.
Village birds produced carcasses of good quality, as reflected by high protein
(73.2 per cent) and low fat (34 per cent) whereas hybrid chickens had a high
fat content (47 per cent).

In spite of the poorer physical and financial performance of the native birds
both gross margin and net returns were positive, demonstrating that relative
profit could still be realised from the improved feeding management of village
chickens. Village fowl have valuable traits that are not found in hybrids and
notably the preference that local people have for them over hybrid birds (a
factor not considered in this study). Improving the feeding management of
village chickens is a viable enterprise especially for resource poor farmers who



may not wish or be unable to provide the high standards of management
required by hybrids.

Resources At the farm level few resources additional to those already present

Required required.

Support Financial support for research will need to be made available for dissemination
and diffusion of the results. Farmers will require assistance from public and
private advisory services in order to ensure the technology is correctly
transferred and properly used. The extension personnel themselves will need to
be trained in the technology.

Costs Additional financial costs will be concentrated at the research and advisory
levels. Small financial costs may be incurred by farmers. It could be expected,
however, that such costs would be recovered directly in a greater quantity of
marketable products. There will also be some non-financial costs to poultry
producers in time expended if they mix their own rations.

Benefits Improved production of poultry from better feed management will make a
positive contribution to increasing the income of small scale poultry producers.
This also translates to the producer as a higher and more stable income. More
widely correct employment of the tool should lead to more sustainable
livelihoods. More efficient use of local feed resources that are not competitive
with or less competitive than food for people has beneficial local and global
effects as it reduces overall local costs to the environment and contributes to
sustainable production of both crops and livestock. More assured supplies of
high quality livestock products would improve the diets and the quality of life of
consumers.

Risks There appear to be few risks associated with the use of the technology.

Alternatives The alternative to producing indigenous poultry products by small scale
resource poor farmers is to produce hybrid birds which require higher capital
costs and incur greater recurrent costs.

Impacts The overall impacts are a more sustainable production system at least cost to
the environment.

Issues Associated with General Livestock Husbandry
Animal Production is a wide and complex subject, which has many components. Basically, it
is concerned with keeping livestock well-fed, healthy and under conditions where they can
thrive. The objective is to make best use of all available resources, to best satisfy the
requirements of the owners of the animals. In order to discuss the wider subject of animal
production, it is convenient to separate out certain components, such as nutrition, or health,
for special, particular consideration. Other aspects, such as housing, animal welfare,
breeding, etc. can then be considered together, under the general heading of Animal
Husbandry. This approach has been adopted in the present toolbox.

However, it is important that all aspects of animal husbandry, including feeding, nutrition
and health are assessed together-in a holistic manner-when considering any livestock
development programme.
Major Issues in the General Husbandry of Smallstock

It must always be remembered that there are clear and strong interactions between all of
the distinct parts of the wider subject, even if, for the sake of clarity, they are discussed
separately. A change to one aspect of animal production will affect other aspects and this is



illustrated by the following examples. This is not intended as an exhaustive list of the inter-
relationships that exist, but merely to highlight some of the obvious links between topics that
are discussed in more detail elsewhere in the toolbox:

•   Well-fed animals are more resistant to the effects of parasites and diseases than poorly-
fed animals of the same breed, age, etc. If an animal comes down with a fatal disease,
however, the best feed in the world will not save it if what it needs is veterinary
treatment. Vaccination will confer resistance to some common diseases, but poorly fed,
or housed animals will be prone to diseases for which there is no effective vaccination.

•   An animal with high genetic potential will out-produce an animal of poor breeding,
provided that conditions of feed, disease control, housing, etc. are all favourable. If
one of these factors is less than satisfactory, however, the animal of higher potential is
likely to suffer most and may even die, while the poorer-bred one will be more hardy
and is likely to at least survive, until conditions improve again.

•   The provision of good housing can improve the productivity of livestock by giving
protection from cold, damp and predators, but inappropriate, or insufficiently hygienic
housing can lead to higher incidence of parasites and diseases, which can reduce
productivity.

•   An animal subjected to constant, rough handling may become so nervous that it will not
eat sufficient of the feed available to it. It will then become more prone to diseases and
parasites and less productive.

Animal production in the small farm sector in the developing world is subject to many
constraints. It is not feasible to try to provide perfect conditions for the raising of any species
of livestock, but the aim should be to ensure that the basic requirements are met to the best of
the ability of the farm family. If animals are well cared for, they will be more productive and
this will ensure a better supply of animal products, either for sale or for home consumption.
Good care of livestock will include selecting the appropriate species and breeds of animals
and the provision of adequate nutrition, health care, housing, hygiene, etc. to allow the
animals to live and produce under a minimum of stress.
Housing, Fencing and Tethering

Housing for smallstock at the smallholder level can mean anything from custom built
structures for housing improved breeds of dairy sheep, goats and pigs, or poultry, to simple
rustic wooden/metal/plastic shelters to protect animals from the elements, from theft, from
attack by other animals, road traffic etc. Cages of various descriptions are commonly used to
confine or control smaller stock such as poultry, guinea pigs, or rabbits.

For some smallstock, particularly those that scavenge near the household during the day
(e.g. village or backyard chickens) night time housing may be next to or even shared with the
livestock keepers or owners themselves. The requirements for housing, shelter and related
facilities for smallstock management can be categorized as follows:

Protection: Housing provides shelter and protection from rain, sun, heat and cold.
Fencing: Fencing enables improved management of grazing resources; separation of

livestock groups, e.g. for management of breeding; as well as protection from predators and
against theft. Fencing also helps to prevent damage to crops.

Tethering: An alternative to fencing, which can be used for growing pigs and for both



large and small ruminants.
Facilities for Feeding and Water : Adequate facilities and structures for feeding and

water are an essential component of livestock management.
Other Facilities Required for Working with Smallstock

Management and handling of animals is much more difficult when animals are not
confined in some way, while isolation of sick animals, or the planned mating of superior
individuals, are almost impossible practices in the absence of simple installations.

Managing Manure
Manure should be removed from animal shelters to prevent the buildup of diseases and

parasites. If collected and applied to crops in a rational manner, it is a valuable resource,
replacing some, or all of the purchased fertiliser that must be used to obtain high crop yields.

The provision of housing and secure, fenced enclosures for small animals is often seen as
an expensive luxury in small-scale production systems, but they can often be made largely
from materials available on the farm and they serve several, diverse purposes. Well-
constructed installations protect animals from the elements (rain and extremes of
temperature), from attacks by predators and from the spread of infectious diseases, while at
the same time, keeping nearby crops safe from unwanted grazing damage. They keep animals
away from the family accommodation and so help to prevent the spread of parasites to human
beings. They make livestock handling and management easier and allow planned mating of
individual animals, which is the basis of any genetic improvement in the flock or herd.
Modest investment in appropriate housing and fencing can make the keeping of small animals
a more profitable enterprise on small-scale farms, whether the animals are intended for home
consumption or for sale.
Improved Animal Breeding

It is commonly believed by farmers and policy-makers alike, that the introduction of
improved breeds of livestock will automatically lead to an increase in animal production.

Unfortunately, this is simply not true and in practice, an improvement in the genetic
quality of the animals can lead to a reduction in productivity, unless all aspects of
management (feeding, housing, health, husbandry, etc.) are adequately addressed as well.
Feed Management

The objective of feed management is to provide a balanced diet for livestock all the year
round. The needs of individual animals are always changing, according to internal factors,
including the physiological state of the animal (species, breed, growth, mating, pregnancy,
etc.), and to external factors such as climatic stress and challenges from diseases and
parasites. In addition, there are several feed management techniques that can be used in feed
preparation, handling and delivery that can affect animal performance and, consequently,
nutrient excretion.

It is a difficult task to accurately meet these changing requirements with the limited
resources and economic realities facing the small farm sector in the tropics, but there are
some basic guidelines that should be followed as far as possible:

•   Animals that are in full production (milk, eggs, etc.) will respond to the best diet that



can be provided and it may be economic to give them a feed supplement over and
above the normal diet, in order to increase their productivity.

•   Young, growing animals will grow faster if given a good quality diet and will therefore
reach slaughter or selling weight more quickly. An improved diet may be very
profitable if it brings animals to market in time for special occasions (Christmas,
carnival, or other festivals etc.) or when animals are in scarce supply and prices are
high.

•   Both males and females should be given an improved diet in the period leading up to
mating, as this will increase the chances of successful pregnancy. Females should be
given a better diet just before farrowing or lambing, as this will ensure good levels of
milk production for their offspring.

•   Mature, adults animals that are not in a productive phase have the lowest requirements
in terms of feed quality.

•   A simple feed inventory can be a valuable management tool when planning a livestock
feeding programme. By completing a feed inventory, you can;
1.   determine your available feed supply,
2.   estimate your total feed needs for your planned herd size,
3.   Make sure that you have sufficient feed available at critical periods (e.g. before

farrowing or lambing, and during lactation), and
4.   adjust livestock numbers or plan feed purchases when prices are favourable.



Chapter 10 : Disease Prevention Management
in Poultry

Various aspects of poultry health maintenance and disease prevention are outlined. The
present day health problems are often multi factorial and require special attention to avoid
disastrous consequences. Health is a state of complete physical, mental and social well being
of poultry, which is an important factor determining the profitability of poultry production.
Disease represents a restraint to reproductive potential and yield, feed conversion efficiency
and product quality. The causative factors of disease are classified as agent, host and
environment. The interaction of these three factors is required to start disease in birds.
Intensive health monitoring of elite primary breeders, GGPs, GPs is essential for effective
prevention of vertically transmitted diseases. Integrated disease prevention and control
involves all the measures designed to prevent or reduce the incidence, prevalence and
consequences of the disease. Broadly these measures include: 1) Controlling the reservoir or
source of infection; 2) Breaking the routes of transmission and 3) Manipulating the
susceptible host. The practical use of vaccines to prevent or reduce disease losses in poultry
is discussed. The objectives of vaccination, the types of vaccine, vaccination programme,
combined vaccines and vaccination failures are presented in a non technical manner.

Introduction
The concept of preventive medicine in poultry is now more important than ever, because

the occurrence of disease will limit the performance of the bird and prevent it from achieving
its maximum genetic potential. The present day poultry health problems are seldom
unifactorial, on the contrary. They are very often multi factorial, requiring special attend on to
avert disastrous consequences. These problems, which may not be frank disease hut results in
sub and time consuming to overcome. It is much better to avoid those happenings in the first
place through an integrated system of health maintenance and disease prevention. Successful
prevention depends on knowledge of causation, dynamics of transmission, identification of
risk factors and flocks at risk, availability of prophylactic or early detection and treatment
measures, application of these measures to appropriate or flock and continuous evaluation
procedures applied.
Structure of Poultry Industry and Disease Control

The basic structure of the poultry industry can be regarded as a Breeding Pyramid. The
apex of the pyramid is occupied by Elite (Primary) Breeders, Great Grand Parents (GGPs)
and Grand Parents (GPs), followed by Parents in the middle and commercials at the bottom of
the pyramid (Hunton, 1993). The major genetic manipulations take place at elite and GGPs
level. This involves careful recording of the main production parameters and also, selection
for desired traints. At this level intensive health monitoring is essential, so that diseases
which can be vertically transmitted or which can depress performance are excluded.

At this stage, the pathogens detrimental to the production and health of birds are to be
eradicated from the elite breeders to GGPs, GPs and Parents can produce devastating results



in the commercial poultry industry as hundreds or thousands of commercial birds are
descended from each bird of the elite breeder flocks. So the disease status, immune system
and genotype of elite flocks have potentially profound effect on the health of commercial
flocks. The need to protect elite and GGPs from catastrophic and vertically transmitted
diseases dictates high levels of biosecurity.
Concept of Health and Disease

Health is one of the most important factors determining profitability of all systems of
poultry production. It is defined as a state of being that is not merely absence of disease, but a
state of complete physical, mental and social well being of poultry. Health and disease lie
along a continuum and there is no single cut-off point. The lowest point on the heath disease
spectrum is death and the highest point corresponds to perfect health. It is thus obvious that
health fluctuates within a range of optimum well being to various levels of dysfunction,
including the state of total dysfunction, i.e., death.

Health and Disease Spectrum:
1.   Perfect Health
2.   Better Health
3.   Freedom from Disease
4.   Unrecognised Disease
5.   Mild Disease
6.   Severe Disease
7.   Death.
Health status not only influences the average performance of a flock but also its

variability. The perfect health implies that a bird should be able to express as completely as
possible the potentialities of its genetic heritage. This is possible only when a bird is allowed
to live is healthy relationship with its environment an environment that transforms genetic
potentialities into phenotypic realities.

The disease is just the opposite of health, i.e., any deviation from normal functioning or
state of complete physical or mental wellbeing. The term “disease” literally means “without
ease” (uneasiness) disease, the opposite of ease when something is wrong with body function.
Disease represents a restraint to reproductive potential and yield, feed conversion efficiency
and product quality. The causative factors of disease may be classified as Agent (Pathogen),
Host (Bird) and Environment (Jordan, 1996). These three factors are referred to
epidemiological triad. The mere presence of agent, host and favourable environmental factors
is not sufficient to start the disease in bird. What is required is an interaction of these three
factors to initiate disease process in the bird. The agent, host and environment operating in
combination, determines not only the onset of disease which may range from a single case to
epidemics but also the distribution of disease in the flock.

Agent Factors:
1.   Biologic agents: The biologic agent may include viruses, Chlamydia, rickettdiae,

mycophasmas, bacteria, fungi and para-sites, These agents exhibit certain biological
properties, viz., a) Antigenic variation, b) Variation En virulence, c) Variation in
immunogenic, d) Infectivity (numbers necessary to establish infection in the host), e)
Tropism, f) Survival within and outside the host and g) Resistance/Susceptibility to



antimicrobial and disinfectants.
2.   Nutritional agents
3.   Physical agents
4.   Chemical agents
5.   Mechanicalagents.
Host Factors (Intrinsic):

1.   Age
2.   Gender
3.   Immune status
4.   Stress (associated with point of lay or social stress). Environment factors (Extrinsic):
1.   Climate

a)   Season
b)   Ambient Temperature
c)   Humidity

2.   Air Quality
a)   Dust
b)   Gases like: NHs, C0 and CH
c)   Free radicals.

3.   Housing
a)   Direction
b)   Ventilation.

4.   Lighting
a)   Intensity
b)   Colour
c)   Duration

5.   Management
a)   Floor/Cage rearing
b)   All-in-all out
c)   Multiple ages
d)   Vaccination & Medication
e)   Debarking, Dubbing & Sexing
f)   Handling
g)   Transportation
h)    Hygiene and disinfection i) Disposal of dead birds, litter and hatchery waste.

6.   Nutrition
a)   Deficiency or excess of nutrients
b)   Water quality and supply
c)   Feed toxins
d)   Feed contaminants



e)   Change of diet
f)   Drugs-antimicrobials, growth promoters

7.   Biological
a)   Insects
b)   Rodents
c)   Wild birds
d)   Opportunistic infectious agents

8.   Social
a)   Population density
b)   Sex ratio.

Disease Transmission
Infectious diseases do not occur by chance. It is required for a harmful infection

environment. The disease causing organisms are introduced or transmitted to a poultry flock
in a variety of ways.

•   Carriers within a flock
•   Birds recently acquired from an out side flock
•   Eggs from infected breeder flocks
•   Human feet, hands and clothes
•   Dust, feathers and manure on equipment and supplies, such as trucks, coops and egg

filler flats
•   Pet birds, predators, rodents, flies and insects
•   Live or contaminated vaccines
•   Contaminated feed/feed ingredients
•   Water
•   Air.

Importance of Disease Prevention and Control
Disease control involves all the measures designed to prevent or reduce the incidence,

prevalence and consequences of the disease. The basic approach in controlling disease is to
identify the weak points of diseases and break the weakest links in the chain of transmission
(Pattison, 1993). Broadly, these measures include: 1) controlling the reservoir or source of
infection; and 2) breaking the routes.
Controlling the Reservoirs and Source of Infection

If the first link in the chain of causation (i.e., the disease agent) is deemed to be the
weakest fink, logically, the most desirable control measure would be to eliminate the
reservoir source. This includes all the measures directed to reduce the quantity of the agent
available for dissemination:

1.   Early identification of reservoir/source of infection
2.   Treatment of affected birds
3.   Epidemiological investigation



4.   Isolation (separation) of infected birds from healthy birds
5.   Serological testing and removal of carriers
6.   Hygienic disposal of dead birds, litter and hatchery waste
7.   through cleaning, washing and disinfection of farm houses, equipment
8.   Feed and Water quality control
9.   Hygienic hatching of chicks.

Breaking Transmission Routes
A major aspect of communicable disease control relates to “breaking the chain of

transmission”. Microbes travel from place to place by chicken crates, egg filler flats, trucks,
other equipment and people. They can be transmitted from one flock to the other through
workers. The organisms are found on the skin and in the digestive and respiratory organs of
dogs, cats, rats, mice and wild free flying birds, Flies, beetles and other insects are also
notorious spreaders of disease causing organisms. Blocking the routes of transmission imply
on control of environmental factors, that is, to bring about an adjusted equilibrium between
host and environment through encouraging some ecological influences and inhibiting others
(Woodger, 1996).

•   Human traffic control, such as locking the doors and banning the visitors.
•   Providing foot dips (at the entrance of all houses), wheel dips at the entrance of the

farm
•   Aerial and water sanitation
•   Pest control (flies, mosquitoes, ants, rodents, litter beetles, lice, bed bugs, wild birds,

cockroaches, spiders, mites and weeds)
•   All-in-all out farm management
•   Restriction of movement of personnel, feed, vehicles and farm equipment
•   Personnel hygiene
•   Avoiding of on farm trading.

Effects of Manipulating the Susceptible Host (Birds at Risk)
The third link in the chain of transmission is the susceptible host or birds at risk. One

effective way of controlling the spread of infection is to strengthen the host defence (Cheville,
1979). Under certain circumstances this may be accomplished by the following ways:

1.   Genetic improvement of disease resistance by conventional selection and genetic
engineering (gene, transfer).

2.   Manipulation of immune system by
a)   Vaccination
b)   Avoiding social, environmental and managerial stress.
c)   Providing good quality, well balanced feed
d)   Immunomodulation.

Vaccination
Over decades of research, avian immune system has been successfully manipulated to

benefit the poultry industry. The efficient functioning of avian immune system is judged



through successful vaccination programme. It is one of the most powerful and cost effective
weapons of poultry preventive medicine. Diseases with both demonstrated and predicted
potential for producing disastrous losses have been controlled through vaccination.
Vaccination is the second line of defence against disease losses, and it keeps disease losses
within acceptable limits when sanitary management fails. Vaccination has to be designed
according to the needs of the situation (Beard, 1979).

Vaccination objectives: The first key to develop an effective vaccination programme is
to determine the vaccination objectives. The most important objectives of vaccination in
poultry are as follows:

1.   To prevent or reduce disease losses due to morbidity or mortality in vaccinates.
2.   To prevent spread of diseases
3.   To provide parental antibodies to chicks of immunized hens
4.   To prevent adverse effects of vertically transmitted diseases in chicks
5.   To prevent diseases which infect young chicks and subsequently results into

development of unprofitable adults?
6.   To protect against disease which damage immune system?
7.   To reduce condemnation at slaughter
8.   To prevent or reduce losses due to poor egg quality.
Types of Vaccines: Once the objectives are established and decision is made to pursue

the vaccination pro-gramme, the type of vaccine, frequency/timing and route of administration
should be matched to those objectives. Vaccines for poultry are of two types, either live or
killed, each having specific advantages or uses.

Live vaccines contain a virus or bacteria that must infect the chicken and multi-ply in its
body to produce immunity, hope fully with minimal reaction. Advantages of live vaccines are
ease of administration, low price, rapid onset of immunity and a broader scope of protection,
since chickens are exposed to all stages of the replication virus. Killed vaccine is prepared
from bacteria or virus which have been inactivated and processed. Killed vaccines are
usually combined with adjuvant such as aluminum hydroxide or oil. Adjuvant enhance the
immune response by increasing the stability of vaccine in the body which stimulates the
immune system for a longer period of time. Advantages of rifled vaccines are assurance of
administration of a uniform dose, safety, development of uniform levels of immunity and
increased product stability.

Vaccination Programme: Vaccination programme vary with the type of poultry and
severity of the field challenge. The immune responses needed in broilers are for a short
duration because of the short life span of the bird (six weeks). Breeders and layers require
different programme because of longer life span (Aini, 1980). When designing a vaccination
programme, one must first determine the disease challenges faced by the poultry industry in
the region. To be effective, a vaccination challenge should be provided before any natural
exposure to infection.



Chapter 11 : Water for Poultry Health

Water is the most critical nutrient required for the production of poultry, but its importance is
often neglected by poultry raisers. It makes 55-75 per cent of the chicken’s body and 65 per
cent of an ego.

It serves to soften and hydrolyze feedstuffs for digestion. As an important constituent of
the bipod and lymph it serves as a carrier of digested food and waste products. It serves to
control body temperature by evaporation through air sacs and lungs. It is the main constituent
of mucus which acts as a lubricant for the Joints and muscles.

Besides being an important structural component, water is a necessary agent in all body
processes, which are chemical reactions between substances in a liquid medium, of which
water is the principle constituent.

Although water is normally considered as H2O, all natural waters generally contains
various impurities and other contaminants. It is becoming apparent that certain chemical or
microbiological contaminants, present in water have important direct and indirect effects on
avian health.

Water Contamination Sources
Sources of water contamination are mainly categorized into the following five groups:

1.   Wastes of human and animal origin
2.   Run off from agricultural land
3.   Domestic sullages
4.   Industrial wastes
5.   Accidental pollution.

Water Contamination Routes
Surface water horn rivers, ponds, lakes and canals are most prone to contamination. In India,
most of the sewage water is dumped back, into the river or canal from which the water is
often taken for drinking purposes. Besides, animals and humans bathe in it. All these factors
contribute to high level of micro-organisms in water.

Most commonly used subsurface water sources like wells, hand pumps and tuba wells
gets; contaminated by sanitary land till and water clogging in the vicinity. Sometimes, wells
become contaminated with bacteria following tree roots and loose walls. The water
distribution system is also prone to contamination. If there are leaks in the water supply pipes
outside water seeps into the pipeline. Bad plumbing practices also contribute to
contamination of water distribution system.

Nearly, all poultry raisers use underground or overhead tanks to storewater. These tanks
are usually not cleaned and disinfected regularly. Tank covers are often left open giving



access to birds, droppings and other contamination. Consequently, these storage tanks become
breeding grounds for micro organisms. Poor sanitation habits of workers also aggravate
contamination. At the consumer end (poultry), the water troughs of the litter floor gets
contaminated by litter, and secretion and excretion of birds. In channel type of waterier in
cage system, water is contaminated with nasal discharge of birds. Subsequently, the same
contaminated, water is consumed by other birds.
Water Borne Diseases

Because of the essential role played by water in supporting chicken life it also has, if
contaminated, great potential fer transmitting a wide variety of diseases and illnesses.
Water Elimination and Wet Litter Problems

Water is eliminated by the bird mainly through feaces and respiration. The amount of
water eliminated by a bird depends on many factors. Birds consume and eliminate more
water in hot weather. Rations that are high in fibre, protein, minerals (NaCl, Mg, K, S) or
toxins increase the water consumption and excretion through feaces. Birds suffering from
diseases of intestinal tract evacuate watery faeces (Diarrhea). If the drinking water is
contaminated with toxic elements and bacteria, water consumption and elimination seems to
increase. Often, due to faulty design and management of water flowing system and drinkers,
lot of water finds its way through seepage, leakage and spillage from waterier.

All these factors in turn raise the moisture content of the litter. This leads to severe health
hazards and down grading. Increased litter moisture flavours the growth of molds and
coccidiat oocysts. Further, it flavours the microbial breakdown of uric acid excreted by the
birds, to ammonia. Hence high litter moisture leads to increased production and accumulation
of ammonia in a poultry house, which causes kerato-conjunctivitis. Respiratory affections,
regression of bursa of fabric us, immunosuppression, poor performance, hock scabs and
breast blisters in broilers and several other stress related problems.
Purification of Water

In order to reduce the microbial load, purification of water is done by various methods,
like boiling, filtration, U. V. irradiation, chemical purification etc.

U. V. irradiation of water: U. V. irradiation of water helps to reduce the bacterial load
but this method finds little application in poultry industry, because of high cost, no safeguard
against recontamination and of photo reactivation of bacteria. The U. V. lamp used in this
equipment has a definite life and with age the intensity of light is diminished leading to low
purification efficiency.

Chemical purification: This is the most commonly used method of water purification.
In this process the destruction of bacteria is accomplished by chemical oxidation of the

complete cell structure. The chemical purifiers are added to the water at such low levels that
they are not harmful to birds but are very destructive for the bacteria and virus.
General Guidelines for Efficient Water Management

The poultry raisers should follow the following guidelines for efficient and successful
water management to prevent health hazards in poultry:

1.   Good quality drinking water must be made available to the birds at all times in
adequate amounts.

2.   The water source must be regularly sanitized to ensure; that the bacterial and fungal



load is reduced.
3.   Bacterial and fungal analysis of the water is to be done periodically to gauge the

efficacy of the water sanitization programme.
4.   At yearly intervals the pipelines should be flushed out with a concentrated chlorine

solution under pressure. This will not only disinfect the pipeline but also eliminate the
rust developing in the pipes and valves.

5.   Seepage or leakage of water from waterier and pipelines inside the house must be
prevented. Drinker height should be adjusted weekly.

6.   Covers of the storage tanks should always be kept closed to prevent wild bird
droppings and other contaminants.

7.   Waterier should be cleaned with a scrub brush each day and the old water should be
removed from the building.

8.   Ensure that all the birds are drinking by providing adequate number of waterier.
9.   Choosing appropriate delivery system and maintaining those systems are essential.

10.   Functioning of automatic drinkers (nipples, bell type) should be monitored regularly.
11.   Daily record of water consumption is very much essential. A sudden drop in water

consumption is often the early warning of potential problems with flock. A large
increase in water usage is usually associated with leakage problems.

Poultry Houses Strategies and Controlling Ammonia Problem
Modem intensive poultry fanning calls for careful management of in-house environment

as the gaseous end/by-products of various physiological and biochemical reactions involving
birds and other organic materials, get accumulated and create serious manage mental
problems. Among them, ammonia (NH) is the most frequently encountered toxic agent in
poultry houses. It is the principal end product of microbial breakdown of litter uric acid and
its concentrations inside poultry houses generally remain below a level of 25 ppm under good
manage mental conditions.

However, factors like attempts of reducing ventilation to conserve heat during winter
(Anderson et al, 1964), reuse of old litter or use of same litter for a long time (Reece et al,
1979) and poor litter management often lead to accumulations of NH3 well above this level
and concentrations up to 75–100 ppm are commonly found in many poultry houses (Charles
and Payne, 1966 a). Higher levels of litter moisture (> 25–30%), pH (>8) and temperature
and presence of favourable bacteria, fungi and yeast hasten uric acid breakdown and thus
increase NH3 production (Ivos et. al, 1966). Poor ventilation further aggravates the problem
by allowing accumulation of the produced NH3. Cage houses, particularly having broiler
breeders too develop high NH3 levels, if litter is not removed frequently.

Presence of NH3 in air can be sensed by human beings from 25 ppm onwards and the
concentrations may be measured by using precision gas detector or by exposing indicator
paper wetted with distilled water to atmosphere for 15 seconds. pH goes up from 6 to 11 as
NH3 concentration rises from 0 to 100 ppm (Mourn et. al, 1969).

Effects of Ammonia



At higher levels, NH3 is found to depress feed consumption, body weight gain, onset of
sexual maturity and egg production. Petkov (1966) has reported as much as 9% drop in egg
production upon 2 month exposure to toxic NH3 levels. Birds showed watery eyes, closed
eyelids and rubbing of eyes with wings due to irritating nature of NH3. pH of egg albumen
was observed to rise, facilitating deterioration of white while egg yolk developed a deep
orange colour, downgrading the market value.

Birds exposed to higher NH3 levels developed kerato conjunctivitis (Bullis et al, 1950),
air saculitis and showed reduced respiratory rate and increased susceptibility to coccidiosis
and various respiratory diseases like New Castle, infectious bronchitis etc., due to damaged
ciliary and epithelial lining of respiratory tract. Poor carcass quality in terms of increased
breast blisters was reported in broilers by Charles and Payne (1966 a). However,
hatchability is reported to be affected only at very high experimental levels, which are not
observed in poultry houses (Panigrahi, 1989). Control

Various approaches have been adopted to reduce NH3 production with the basic aim of
either to inhibit uric acid breakdown or to bind the released NH3.

Better Management: The Easy Way Out: Proper maintenance of liner in good condition
by avoiding housing birds at high stocking densities, prevention of cake formation by regular
raking and proper water management and provision of good ventilation to remove dust, odors
and moisture from air will greatly help in preventing this problem to occur.

Chemical Treatment of Utter: Addition of certain chemicals to litter is the common
practice to obtain immediate but time bound effect. Paraformaldehyde, a mixture of
polyoxymethylene glycols, disintegrate slowly and release formaldehyde gas which will
chemically combine with atmospheric ammonia to produce no odorous, nontoxic and white
product called hexamethylenetetramine and water (walker, 1964). The antimicrobial action of
formaldehyde has added the advantage of reducing microbial populations both in air and in
litter. Various workers have added this compound in flake form to litter and observed
satisfactory effect up to about 3 weeks at 3% (w/w) inclusion. Hydrated lime and super
phosphate were found to be effective at levels of about 5% (w/w) and 1kg/m2, respectively.
These compounds are widely used owing to their cheap cost and value as fertilizer.
Phosphoric acid, when sprayed on litter @ 0.4 kg/m3 greatly reduced litter pH and inhibited
NH3 production up to 3 weeks (Reece et. al, 1979).

Natural zeolites (clinoptilolite, erionite etc.) have been extensively used in Japan and
US. ClinoptiloUte, when used in litter @ 5 kg/m2, gave encouraging results. Similarly,
bentonites addition to litter @ 2 kg/m2 was found to decrease NH3 production. Volatile fatty
acids like a mixture of 60% acetic and 40% prop ionic acids were used successfully up to
3% (w/w) in litter. Further, in acute conditions, addition of antibiotics like thiopeptin @100
mg/kg may be practiced to have immediate effect.
Dietary Treatment

The possible role of dietary zeolites in controlling NH3 production, in addition to their
proven toxin adsorption capability and performance stimulating effect, need to be studied
further in view of the scanty information, available. Similarly, bentonites addition to diet may
also be of some use. Dietary addition of antibiotics like Zinc bacitaracin or Thiopeptin @100



mg/kg also was found to depress NH3 production from litter the urease inhibiting effect of
hydroxamic acid, observed in large animals offers another great scope for its practical use in
poultry rations. Extract of Yucca schidigera, a plant commonly seen in Mexico and USA is
presently used widely in manufacturing commercial preparations because of its known
depressing effect on NH3 production from litter. Others like Sorbic acid, adipic acid, gention
violet, calcium propionate, copper Sulphate, ferrous Sulphate, formic acid and benzoic acid,
significantly reduced dietary microbial counts and therefore, their addition to diet may have
some depressing effect on litter NH3 production by lowering litter microbial counts.

Microbial Treatment of Litter
Inoculation of litter with certain genera of microorganisms that reduce production of

mycotoxins like Scopulariopsis may be extended for minimizing the flora that takes part in
NH3 production.

Productive performance and disease resistance of chicken are drastically affected by
high atmospheric NH3 concentrations. This problem may be alleviated by treating diet or
litter with certain compounds that hinder the production of NH3 either directly or indirectly.



Chapter 12 : Marketing Live Bird

Layers start a second year of egg production usually after 71 to 78 weeks of age; however, the
eggs produced are inferior in number and quality to those produced in the first year. The birds
should be culled at the end of their first year of production and sold for meat.

In the tropics and in dry areas, slaughtered layer meat deteriorates very quickly if
refrigeration is not available. For this reason, layer meat is purchased either live or just
slaughtered. Unless carcasses can be chilled rapidly and kept below a temperature of 4°C,
they should be sold within a few hours after slaughter.

Defining the Quality Criteria Composition and Attributes of Layer
Meat

Weight is a determinant characteristic in the marketing of live birds. The type of feed, the
breed of the bird and how it has been treated will define the weight of each layer. The main
constituents of layer meat are water, protein, and fat. Increases in collagen and elastin, the
proteins forming the connective muscle tissues, are related to the toughness of the meat of
layer birds. Variations in the amount of deposited fat are associated with quality. The age and
sex of a bird influence the fat content, as does a high caloric diet.

Layer meat provides a good source of high quality protein, iron and phosphates and the B
vitamins riboflavin and niacin. The vitamin content of the meat is influenced to a very large
degree by the vitamin content of the feed consumed.
Eating Quality

Meat varies in acceptability to consumers according to its tenderness, juiciness and
flavour when cooked. Age and sex are the primary characteristics distinguished in
commercial poultry handling. Broilers, which are birds reared specifically for meat, can be
marketed from the age of 8 weeks up to 20 weeks. Birds under 12 weeks of age, of either sex,
have very tender meat. Birds between 12 and 16 weeks of age, of either sex, also have
relatively tender meat and can be cooked by roasting. Birds that are marketed between 16 and
20 weeks have meat that is less tender but which can also be cooked by roasting. The meat of
mature layers (over 20 weeks old at the time of culling) is less tender than that of a roaster
and therefore is best cooked by steaming or simmering in water.
Appearance

Layer birds must be sound, healthy, clean and fit for human consumption. The birds must
have a healthy appearance. Missing or displaced feathers, bare skin in evidence and broken
bones or cuts detract from the appearance of a carcass. If the bird is not in good condition, the
consumer will not buy the bird even though it has been slaughtered, as the carcass will show
the defects.
Measures to Prevent Deterioration During Marketing

In tropical and dry climates, the most common form of marketing poultry meat is to sell
the birds live. The quality of birds is affected greatly by the methods employed in transporting
them from the farm. Considerable death losses, broken wings and legs, and bruises result if



birds are handled roughly or carried in unsuitable or overcrowded containers.
Live birds must be transported in a manner that allows for plenty of air ventilation to

protect the birds from heat. Birds should be transported in crates, constructed so that the
birds’ legs cannot pass through the bars yet air can circulate easily. Crates of wire netting on a
wood frame are safe, light in weight, and suitable for handling and transport. The entrance of
the crate should be easy to open and close and centrally situated so that all parts of the crate
are within reach.

The bird should be approached from behind, the crook should be placed just above the
foot and the bird picked up gently with care. Under tropical and subtropical conditions, this
operation should be carried out at the end of the day in dim light or darkness, when the birds
are more docile.
Placing Birds in a Crate

The bird should be lowered gently into the crate, head first, the wings held close to the
body with one hand, with the other hand gently holding the legs. Overcrowding in each crate
must be avoided. For example, a crate that has dimensions of 80 × 60 × 30 cm will hold a
maximum of ten birds. Crates must be handled with great care and fastened safely when they
are loaded onto transport vehicles. Transport must take place during the cooler part of the day
in order to avoid the birds being exposed to sunlight and heat. They must not be shaken or
jolted excessively when being transported and the time spent travelling must not be excessive.
Weight losses ranging from one to three percent during transport from farm to market or
processing plant are common.
Marketing Slaughtered Birds

Birds to be marketed should be fasted before being slaughtered. If birds are fed mash,
they should be fasted four to six hours before slaughter; if fed grain, ten hours of fasting will
be required. But if feed and water are withheld from the birds for fourteen hours or longer,
there is a high risk of the guts breaking during slaughter, which would enable organisms such
as salmonella to infect the meat, the slaughtering tools and the slaughtering area during
processing. When refrigeration is available it is possible to market the birds in the following
manner:

•   dressed (slaughtered, bled and plucked);
•   eviscerated/ready to cook (the carcass minus head and feet but including liver, heart,

and the gizzard less its contents and lining);
•   poultry parts (legs, thighs, wings, breast, back, neck and giblets); and
•   boned (muscle, fat and skin only).
The rate of quality deterioration or spoilage depends very much on the form in which the

carcass is marketed. A bird with only feathers and blood removed will spoil much more
slowly than eviscerated, cut-up or boned carcasses. Spoilage bacteria are confined largely to
the intestinal tract and skin. These organisms are rapidly dispersed in the tissues of
eviscerated, cut-up or boned carcasses and there are few or no natural defences to prevent
their multiplication. The cold temperatures found in refrigeration slow down contamination.
Grading and Standardization

Grading of live poultry is generally informal. Buyers note the breed, age, weight and
general condition of the birds on offer. Because the feathers obscure the proportion of flesh to



bones, they usually catch a few birds and feel the breasts to see how much meat they carry.
Price negotiations will then proceed on the basis of market price. Broad standards, such as
weight, appearance and ease in processing, are used to distinguish first and second quality
grades, but essentially this is difficult and subjective. Formal standards and grades can be
adapted more easily to carcasses because the quality features can be seen more clearly. The
following factors are usually considered:

•   conformation (the shape of the carcass);
•   fleshing (leg, wing and breast muscles are full and well developed, assuring a good

proportion of meat to bone);
•   fat (fat under skin is important because it gives the carcass a pleasing light appearance

by covering up the pink or red muscles underneath);
•   skin dislocations, tears and cuts; and
•   bruises.
All these features are appraised in relation to species, sex and age.

Standardized Grading
The feasibility of applying uniform quality standards depends very much on how birds

are marketed. Because of the difficulty of classifying live birds by more than broad age, sex
and type categories, standardized grading in most countries relates only to the marketing of
birds already in carcass form. Consumer interest in standardized grading is also related
closely to the form in which the bird is sold. If the consumers can see and handle the live
birds, they are able to form their own conclusions regarding quality. The greater the degree of
processing undertaken during marketing the more difficult this becomes. Age and condition
are difficult to judge in cut-up and packaged meat and a grade label becomes the buyers’ main
guide. Trading must be on a constant and large scale if grading is to be undertaken
systematically and accurately. Ease in the adoption of uniform grading procedures is also
related to the degree of standardization that has been reached in the production process.

Where substantial quantities of meat are wholesaled and retailed as carcasses, and
proper refrigeration is available during handling and marketing, there are many advantages in
standardized grading. For example, transactions between distant markets can take place
without personal inspection by the buyer.
Processing

The degree of processing undergone during marketing varies greatly both between and
within countries. It depends primarily on the form in which the consumer wishes to take
delivery of the bird and, secondly, on the equipment available to enterprises and distributors.
Some consumers buy live birds and slaughter them when needed, particularly if refrigeration
is not available. Many consumers do not want to kill the birds themselves, however, they may
wish to see the birds alive before buying them. This is very important in areas where
production is not specialised. In these areas sellers usually hold stocks of live birds in cages
so that consumers can see them. Once a sale has been made, the seller slaughters and dresses
the bird according to consumer desires. A bird can be slaughtered by dislocating its neck or
by cutting its throat. The blood must be completely drained out and then the feathers can be
plucked. Dry plucking involves plucking feathers by hand when the body is still warm.



Usually four to ten birds can be plucked per hour. Once feathers have been removed the
carcass can be prepared accordingly: dressed, eviscerated/ready to cook, poultry parts or
boned. In countries where consumers prefer ready-to-cook birds and refrigeration is widely
available for processing, transportation, selling and storing, mechanized processing is widely
used).
Marketing Organisation for Live Birds

It is important to gather information first to see if there is a market for culled birds. Sales
would be on an occasional basis, therefore, it is advisable to ascertain whether consumers
and retailers would want to buy live birds at such irregular intervals. Producers usually have
a marketing system developed to sell eggs and it may be possible to sell culled birds using
the same system. Direct marketing includes door-to-door sales, street hawking, selling at a
producer’s local market and selling to local retailers. Some consumers prefer to have the
birds slaughtered after they have inspected them alive. This would involve learning how to
slaughter and pluck birds properly. An easy and practical method to slaughter live birds at a
customer’s home, on the street or at a producer’s market would be necessary. Provision must
be made for transportation of the birds in cages. A larger vehicle may be required so the
cages can be transported along with the eggs. When transporting live birds and eggs together
it is important that the quality of eggs does not deteriorate because of bird manure.

A careful evaluation of the costs involved and the income obtained from the direct sale of
live birds must be made to see if this method of marketing is worthwhile. Furthermore, the
time spent by the producer attending to clients, slaughtering birds and cleaning up after the
slaughter must be taken into consideration.

Farm-gate sales also involve slaughtering the birds for the consumers. It is important to
know how to slaughter a bird and how to pluck and prepare the carcass. It is necessary to buy
proper utensils and to have a location where the birds can be slaughtered. Before
slaughtering, the birds must be checked for disease and other problems such as cuts, broken
bones, etc. The slaughtering and processing procedures shown below must be carried out in a
covered area that is well ventilated and clean. All utensils and equipment used for
slaughtering must be kept clean.

Slaughtering: Birds can be slaughtered by dislocation of the neck, cutting of the jugular
vein, stunning and cutting, piercing of the brain and decapitation. The most common used are
dislocation of the neck, cutting the jugular vein and stunning;

•   Neck dislocation: The bird has to be held by its feet. The neck must be pulled
downwards and then bent sharply backwards. Considerable force is required to break
the neck.

•   Cutting of jugular vein: The bird must be held by the feet and an incision has to be
made in the jugular vein just under the head of the bird at the beginning of the neck.

•   Stunning: Birds are stunned with an electric stunner applying 90 V for one-half a
second and then the jugular vein is cut. Stunning will keep the bird from struggling.

Bleeding: All the blood must be removed from the bird. This can be done by placing the
slaughtered bird in a bleeding cone or holding the bird above a bucket for one and one-half to
two minutes. For hygienic reasons it is important that the blood is not allowed to spread in the
slaughtering areas.



Plucking: Dry plucking consists of removing the feathers from the bird when it is still
warm by hand or by machine. Scalding makes plucking easier. It involves placing the bird in
hot water (between 50° and 55°C) for about two minutes and then plucking the feathers by
hand or machine. A common plucking machine has two drums with rubber fingers that revolve
in opposite directions pulling the feathers off the body in a downward motion.

Evisceration: At this point the bird can be processed to fit the consumers’ requirements.
The carcasses can be dressed, boned and cut into pieces. The feet, head, neck and giblets,
heart, liver and gizzard can be removed. Careful attention must be paid not to break or cut the
intestines of the bird because this would release many harmful organisms into the meat.

Chilling: (This is possible only where refrigeration is available.) Before chilling, the
meat and the giblets have to be washed thoroughly and left to drain. The meat and giblets can
be chilled in cold water, slush ice, crushed ice or solid carbon dioxide. To chill to the
optimum cold storage temperature of between 2° and 4°C will take about 45 minutes.

Packaging: The selection of materials for packaging depends on needs such as physical
strength, permeability to water vapour and other gases, transparency, cold resistance and heat
sealing properties. The bird can be packed with the giblets, which are packed in a clean
plastic bag and placed inside the bird or packed separately. The carcass can be placed in a
plastic bag, from which as much air as possible has been drawn, and firmly sealed.

Storage: Meat can be kept for seven days at a temperature of 2°C; however, if storage is
required for a longer period it is best to store at a temperature of -5°C or even to -18°C.

Collectors, who regularly visit production facilities to collect eggs, may be interested in
buying the culled hens. Processor-packers, wholesalers and retailers may also be interested.
Alternatively, producers can market the culled birds separately from existing egg marketing
arrangements. They will have to determine whether it is more feasible to market the birds
directly or to use channel members for their marketing. The producer will have to evaluate
costs against income obtained from the sale of birds. For example, a producer could dispatch
the entire lot of birds to an abattoir, where they would be slaughtered, processed and packed.
This may be feasible in terms of costs and income. Yet, alternatively there could be a higher
income in selling the birds separately at a local producers’ market. South African egg
producers sell their culled birds to entrepreneurs who run spent hen depots, and who in turn
may sell them to street hawkers.
Economics of Production

The agricultural subsector of animal production is part of a complex interdependent
farming system. Analysis of livestock production cannot be based solely on input and output,
but must also take into consideration other farming activities. The interaction between animal
production and other subsectors can be complementary, as in the use of manure; or
competitive, as in the allocation of land to crops or livestock grazing.

The farming system as a whole, and animal production in particular, is influenced by
external factors (including government policy on rural development, livestock development
programmes and marketing), which must be considered in any analysis or evaluation.

Production Costs Analysis



The farming system is defined as the combination of all farm enterprises/ subsystems,
management and farmer objectives and the interaction between them. It is a decision-making
and land-use unit, comprising the farming household and the crop and livestock systems,
which transforms land, labour, management and capital into products that can be consumed or
sold.

Enterprises/subsystems are defined as the different subdivisions of the farming system,
each producing one kind of crop or livestock product. In the case of family poultry, the
products are poultry meat and eggs, with manure as a by-product. The harvesting of family
poultry for home consumption and sale can be considered as the management of a standing
resource for economic yield. In this respect, the economic principles applying to the
management of fauna, parklands, fisheries, wood and timber forests and rangelands are more
appropriate than the economic concepts more commonly applied to the labour and capital-
dependent livestock production and other commercial farming industries.
Methods and Criteria for Cost Calculation

The cost of production can be seen from various angles. The inputs may be external
(Non-Factor costs) or internal (Factor costs). Internal input is under the control of the farming
household, and includes land, labour, management and capital. The cash involved in
production represents either Cash (Paid) Costs or Non-Cash (Calculated) Costs. Another way
to categorize the costs is to distinguish Variable Costs from Fixed Costs. Variable costs rise
and fall with the size of the output and the level of the operation. Variable costs (for items
such as feed, vaccine and casual labour) can be controlled to some extent and are not incurred
when there is no production. Fixed costs (for items such as taxes, insurance, interest, and
depreciation on buildings and equipment), are incurred whether or not there is any output.

The Opportunity Cost principle is applied in farm cost accounting. Opportunity costs can
be defined as the “income that would have been generated if the production
resource/input/factor were put to the next best alternative use”. Many farm
enterprises/subsystems yield more than one product. Poultry produce eggs, meat and manure.
When calculating the cost-price per unit of production, the cash value of the by-products (sold
externally or used as a substitute in another enterprise/subsystem of the farm), must be
subtracted from the Total Gross Costs. This will result in the Total Net Costs. For the cost-
price per unit of production, the Total Net Costs must be divided by the total number of units
of production.

The cost-price calculation model splits production costs into two categories: Paid Costs
and Calculated Costs. Paid costs involve actual payment in cash or kind for inputs or services
used. Calculated costs are determined using mathematical formulae, and include the
following:

•   depreciation on the poultry house and equipment;
•   interest on cash in hand and personal capital used to construct the poultry house and

purchase equipment, birds and feed;
•   maintenance of the poultry house and equipment; and
•   labour supplied by the farm family.
Calculated Costs include Opportunity Costs as related to the national economy: for

example, unemployment (including hidden unemployment) and high rates of devaluation of the



national currency. These form a part of the socio-economic reality for the smallholder, and
influence the Opportunity Cost of labour (reduced by high unemployment) and of capital
(which tends to move towards zero when the rate of currency devaluation is higher than the
interest rate). By making use of locally available and renewable materials for poultry housing
and equipment, family poultry producers minimize the introduction of external capital into
their enterprise.

Large-scale poultry production cannot really be compared with smallholder family
poultry, because smallholders often face such constraints as the absence of organised
marketing systems and the lack of price rewards for produce quality and uniformity.
Therefore, the cost-price calculation for large-scale poultry production (and also that for
free-range commercial poultry production) may not be applicable to smallholder family
poultry systems without modifications.

Elson (1992) showed that for layers, production costs (per dozen eggs produced)
increased with space allowance (stock density) per hen. The minimum stock density allowed
in the EC (under EEC Council directive 1988/66) is 22 birds/m (450 cm2/bird). The
production cost for birds housed in laying cages at this density is used as a baseline. The
percent increases in cost over this baseline (each with their associated management system)
are:

•   5 percent for aviaries;
•   7-12 percent for percheries (tiered wire floor aviaries) at 20 birds/ m2;
•   15 percent for cages at 20 birds/m2 (750 cm2/bird);
•   21 percent for deep litter systems at 7 birds/m2;
•   30 percent for straw yards at 3 birds/m2;
•   35 percent for semi-intensive systems at 0.1 birds/m2 (1000 birds/ ha);
•   50 percent for free-range systems at 0.04 birds/m2 (400 birds/ha).

Analysis from Economic Framework
All economic activity consists of transforming resources (land, labour and capital) into

goods and services which serve the needs and desires of people. Much of the quantitative
assessment in cost-benefit analysis is simple accountancy: assigning monetary values to
various measured or estimated physical quantities, categorizing them under a cost or benefit
heading, adding them up, and finally comparing the totals. Proper economic analysis should
provide a framework by which the benefits of production are shown in the economic system,
and how these benefits are valued by society. This can only be done with a “before and after”
or “with or without” analysis.

Benefits can be measured in two ways:
•   by a technical component which represents the higher productivity of resources used

(and hence reduced unit costs) in supplying poultry products; and
•   an economic component which reflects the value placed by society on those supplies.
The technical effects are demonstrated in an economic analysis as a shift of the supply

curve-the basic relationship showing the minimum price at which different levels of



production can be made available to the market. The value placed on this change in potential
availability is then entirely dependent on the demand for poultry products. With rising demand
for these products, additional supplies become expensive, and therefore the extra production
translates into a substantial gain in benefits to the community.

It can be argued that this usually happens in developing countries where, compared to the
staple diet, poultry products are a luxury commodity with a relatively higher value. Hence,
the demand curve D shows that the quantity demanded is highly responsive to price and
income changes, with additional consumption causing little decrease in value. The demand
for poultry products is price/income elastic.

This simple model highlights the overall economic impact of higher poultry production
as manifested on the market for poultry products. Production and consumption rise from Q0 to
Q1 but the average price paid by consumers (and received by producers) falls from P0 to P1.
Consumers gain significantly, reaping the benefits of both greater supplies and lower prices.
Producers also gain. Although unit costs fall, the increase in production compensates for the
price reduction and, as evident from the diagram, total revenue received by producers, (P1Q1)
is greater than the previous P0Q0.

The overall net economic benefit from improved family poultry production technology is
represented by the size of the shaded area. It is this net economic benefit that an economic
analysis of family poultry development schemes and programmes should be seeking to
estimate.

Restricting Feeds in Broiler Breeders and their Economic
Feasibility

An experiment was conducted in which the effects of economic feasibility of restricted
feeding in broiler breeders was studied during the breeding periods. Broiler breeders were
reared from 0 to 6 weeks on ad lib feeding, 6 to 20 weeks on restricted feeding to maintain
required body weights at 20 weeks. At 20 weeks of age, the following four treatments were
imposed: T1, fed ad lib; T2, 10% restriction of ad lib feeding; T3, 20% restriction of ad lib
feeding; T4, 30% restriction of ad lib feeding. Cost of one kg feed was calculated by taking
market rate of each ingredient in different treatments. Data were recorded on total feed cost
per bird, number of chicks per bird during breeding period. All the weekly data during
breeding period were converted into 28 days period. The results indicated that the
saving/chick from restricted feeding varied from Rs. 1.95 to 2.31. The day old broiler chicks
costed lower in T2 (Rs. 1.95), T2 (Rs. 2.02) and T4 (Rs. 2.31) than the ad-lib fed group. The
higher returns through feed restriction mainly based on total egg production, hatch able egg
production, hatchability percentage on total eggs, and mainly on lower feed consumption in
restricted feeding. The higher returns in 30 per cent restriction were due to higher production
of hatch able eggs (%) and lower feed consumption. It may be concluded that by restricting
the feed during breeding period, cost of production of chicks can be reduced and it was
lowest when feed restriction was 30 per cent of ad lib feeding.



Chapter 13 : Managing Emu

The Emu, Dromaius novaehollandiae, is the largest bird native to Australia and the only
extant member of the genus Dromaius. It is also the second-largest extant bird in the world by
height, after its ratite relative, the ostrich. The soft-feathered, brown, flightless birds reach up
to 2 metres (6.6 ft) in height. The Emu is common over most of mainland Australia, although it
avoids heavily populated areas, dense forest, and arid areas. Emus can travel great distances
at a fast, economical trot and, if necessary, can sprint at 50 km/h (31 mph) for some distance
at a time. They are opportunistically nomadic and may travel long distances to find food; they
feed on a variety of plants and insects, but have been known to go weeks without food. Emus
will sit in water and are also able to swim.

The Emu subspecies that previously inhabited Tasmania became extinct after the
European settlement of Australia in 1788; and the distribution of the mainland subspecies has
been influenced by human activities. Once common on the east coast, Emu are now
uncommon; by contrast, the development of agriculture and the provision of water for stock in
the interior of the continent have increased the range of the Emu in arid regions. Emus are
farmed for their meat, oil, and leather.

Import Taxonomy and Distribution
The Emu was first described under the name of the New Holland Cassowary in Arthur

Phillip’s Voyage to Botany Bay, published in 1789. The species was named by ornithologist
John Latham on a specimen from the Sydney, Australia area, which was referred to as New
Holland at the time. He collaborated on Phillip’s book and provided the first descriptions of
and names for many Australian bird species; its name is Latin for “fast-footed New
Hollander”. The etymology of the common name Emu is uncertain, but is thought to have come
from an Arabic word for large bird that was later used by Portuguese explorers to describe
the related Cassowary in Australia and New Guinea. In Victoria, some terms for the Emu
were Barrimal in the Dja Dja Wurrung language, myoure in Gunai, and courn in Jardwadjali.
It was known as murawung or birabayin to the local Eora and Darug inhabitants of the
Sydney basin.

In his original 1816 description of the Emu, Vieillot used two generic names; first
Dromiceius, then Dromaius a few pages later. It has been a point of contention ever since
which is correct; the latter is more correctly formed, but the convention in taxonomy is that
the first name given stands, unless it is clearly a typographical error. Most modern
publications, including those of the Australian government, use Dromaius, with Dromiceius
mentioned as an alternative spelling.
Classification

The Emu was classified in the family with their closest relatives the cassowaries in the
family Casuariidae in the ratite order Struthioniformes. However, an alternate classification
has been recently adopted splitting the Casuariidae into their own order Casuariformes.

Three different Dromaius species were common in Australia before European



settlement, and one species is known from fossils. The small Emus — Dromaius baudinianus
and D. ater — both became extinct shortly after; however, the Emu, D. novaehollandiae,
remains common. The population varies from decade to decade, largely dependent on
rainfall; it is estimated that the Emu population is 625,000-725,000, with 100,000-200,000 in
Western Australia and the remainder mostly in New South Wales and Queensland. D.
novaehollandiae diemenensis, a subspecies known as the Tasmanian Emu, became extinct
around 1865. Emus were introduced to Maria Island off Tasmania and Kangaroo Island near
South Australia during the 20th century. The Kangaroo Island birds have established a
breeding population there. The Maria Island population became extinct in the mid-1990s.

There are three extant subspecies in Australia:
•   In the southeast, D. novaehollandiae novaehollandiae, with its whitish ruff when

breeding;
•   In the north, D. novaehollandiae woodwardi, slender and paler; and
•   In the southwest, D. novaehollandiae rothschildi, darker, with no ruff during breeding.

Description
Emus are large birds. The largest can reach up to 150 to 190 centimetres (59-75 in) in

height, 1 to 1.3 metres (3.3-4.3 ft) at the shoulder. Emus weigh between 18 and 48 kilograms
(40 and 106 lb). They have small vestigial wings and a long neck and legs. Their ability to
run at high speeds, 48 km/h (30 mph), is due to their highly specialised pelvic limb
musculature. Their feet have only three toes and a similarly reduced number of bones and
associated foot muscles; they are the only birds with gastrocnemius muscles in the back of the
lower legs. The pelvic limb muscles of emus have a similar contribution to total body mass
as the flight muscles of flying birds. They have a soft bill, adapted for grazing.

The neck of the Emu is pale blue and shows through its sparse feathers. They have brown
to grey-brown plumage of shaggy appearance; the shafts and the tips of the feathers are black.
Solar radiation is absorbed by the tips, and the loose-packed inner plumage insulates the skin.
The resultant heat is prevented from flowing to the skin by the insulation provided by the coat,
allowing the bird to be active during the heat of the day. A unique feature of the Emu feather is
its double rachis emerging from a single shaft. The sexes are similar in appearance.

On very hot days, emus pant to maintain their body temperature, their lungs work as
evaporative coolers and, unlike some other species, the resulting low levels of carbon
dioxide in the blood do not appear to cause alkalosis. For normal breathing in cooler
weather, they have large, multifolded nasal passages. Cool air warms as it passes through into
the lungs, extracting heat from the nasal region. On exhalation, the Emu’s cold nasal turbinates
condense moisture back out of the air and absorb it for reuse.

Their calls consist of loud booming, drumming, and grunting sounds that can be heard up
to 2 kilometres (1.2 mi) away. The booming sound is created in an inflatable neck sac that is
30 cm (12 in) long and thin-walled.

What is Ecology and Behaviour
Emus live in most habitats across Australia, although they are most common in areas of

sclerophyll forest and savanna woodland, and least common in populated and very arid areas,



except during wet periods. Emus predominately travel in pairs, and while they can form
enormous flocks, this is an atypical social behaviour that arises from the common need to
move towards food sources. Emus have been shown to travel long distances to reach
abundant feeding areas. In Western Australia, Emu movements follow a distinct seasonal
pattern — north in summer and south in winter. On the east coast their wanderings do not
appear to follow a pattern. Emus are also able to swim when necessary. Though an Emu will
be cautious when approaching civilisation, Emus are well known for approaching small
groups of humans in the wild when prompted by food, in fact, even if the food is not offered
to them, they can be rather persistent in helping themselves.
Diet

Emus forage in a diurnal pattern. They eat a variety of native and introduced plant
species; the type of plants eaten depends on seasonal availability. They also eat insects,
including grasshoppers and crickets, lady birds, soldier and saltbush caterpillars, Bogong and
cotton-boll moth larvae and ants. In Western Australia, food preferences have been observed
in travelling Emus: they eat seeds from Acacia aneura until it rains, after which they eat fresh
grass shoots and caterpillars; in winter they feed on the leaves and pods of Cassia; in spring,
they feed on grasshoppers and the fruit of Santalum acuminatum: a sort of quandong. Emus
serve as an important agent for the dispersal of large viable seeds, which contributes to floral
biodiversity.

Emus also require pebbles and stones to assist in the digestion of the plant material.
Individual stones may weigh 45 g (1.6 oz) and they may have as much as 745 g (1.64 lb) in
their gizzard at one time. They also eat charcoal, however scientists still have not ascertained
why.
Breeding

Emus form breeding pairs during the summer months of December and January, and may
remain together for about five months. Mating occurs in the cooler months of May and June.
During the breeding season, males experience hormonal changes, including an increase in
luteinizing hormone and testosterone levels, and their testicles double in size. Males lose
their appetite and construct a rough nest in a semi-sheltered hollow on the ground from bark,
grass, sticks, and leaves. The pair mates every day or two, and every second or third day the
female lays one of an average of 11 (and as many as 20) very large, thick-shelled, dark-green
eggs. The number of eggs varies with rainfall. The eggs are on average 134 by 89 millimetres
(5.3 in × 3.5 in) and weigh between 700 and 900 grams (1.5 and 2.0 lb), which is roughly
equivalent to 10-12 chicken eggs in volume and weight. The first verified occurrence of
genetically identical avian twins was demonstrated in the Emu.

The male becomes broody after his mate starts laying, and begins to incubate the eggs
before the laying period is complete. From this time on, he does not eat, drink, or defecate,
and stands only to turn the eggs, which he does about 10 times a day. Over eight weeks of
incubation, he will lose a third of his weight and will survive only on stored body-fat and on
any morning dew that he can reach from the nest. As with many other Australian birds, such as
the Superb Fairy-wren, infidelity is the norm for Emus, despite the initial pair-bond: once the
male starts brooding, the female mates with other males and may lay in multiple clutches;
thus, as many as half the chicks in a brood may be fathered by others, or by neither parent as
Emus also exhibit brood parasitism. Some females stay and defend the nest until the chicks
start hatching, but most leave the nesting area completely to nest again; in a good season, a



female Emu may nest three times.
Incubation takes 56 days, and the male stops incubating the eggs shortly before they

hatch. Newly hatched chicks are active and can leave the nest within a few days. They stand
about 12 centimetres (5 in) tall, weigh .5 kg (18 oz), and have distinctive brown and cream
stripes for camouflage, which fade after three months or so. The male stays with the growing
chicks for up to 7 months, defending them and teaching them how to find food. Chicks grow
very quickly and are full-grown in 5-6 months; they may remain with their family group for
another six months or so before they split up to breed in their second season. In the wild,
Emus live between 10 to 20 years; captive birds can live longer than those in the wild.

Identification of Relationship with Humans Conservation Status

Emus were used as a source of food by indigenous Australians and early European
settlers. Aborigines used a variety of techniques to catch the bird, including spearing them
while they drank at waterholes, poisoning waterholes, catching Emus in nets, and attracting
Emus by imitating their calls or with a ball of feathers and rags dangled from a tree.
Europeans killed Emus to provide food and to remove them if they interfered with farming or
invaded settlements in search of water during drought. An extreme example of this was the
Emu War in Western Australia in 1932, when Emus that flocked to Champion during a hot
summer scared the town’s inhabitants and an unsuccessful attempt to drive them off was
mounted. In John Gould’s Handbook to the Birds of Australia, first published in 1865, he
laments the loss of the Emu from Tasmania, where it had become rare and has since become
extinct; he notes that Emus were no longer common in the vicinity of Sydney and proposes
that the species be given protected status. Wild Emus are formally protected in Australia
under the Environment Protection and Biodiversity Conservation Act 1999. The IUCN rates
their status as Least Concern. Their occurrence range is between 1,000,000-10,000,000 km2

(390,000-3,900,000 sq mi), and a 1992 population estimate was between 630,000 and
730,000.

Although the population of Emus on mainland Australia is thought to be higher now than
before European settlement, some wild populations are at risk of local extinction due to small
population size. Threats to small populations include the clearance and fragmentation of areas
of habitat; deliberate slaughter; collisions with vehicles; and predation of the young and eggs
by foxes, feral and domestic dogs, and feral pigs. The isolated Emu population of the New
South Wales North Coast Bioregion and Port Stephens is listed as endangered by the New
South Wales Government.
Economic Value

The Emu was an important source of meat to the Aborigines in the areas to which it was
endemic. Emu fat was used as bush medicine, and was rubbed on the skin. It also served as a
valuable lubricant. It was mixed with ochre to make the traditional paint for ceremonial body
adornment, as well as to oil wooden tools and utensils such as the coolamon.

An example of how the Emu was cooked comes from the Arrernte of Central Australia
who call it Kere ankerre: “Emus are around all the time, in green times and dry times. You
pluck the feathers out first, then pull out the crop from the stomach, and put in the feathers
you’ve pulled out, and then singe it on the fire. You wrap the milk guts that you’ve pulled out



into something [such as] gum leaves and cook them. When you’ve got the fat off, you cut the
meat up and cook it on fire made from river red gum wood.”

Commercial Emu farming started in Western Australia in 1987 and the first slaughtering
occurred in 1990. In Australia, the commercial industry is based on stock bred in captivity
and all states except Tasmania have licensing requirements to protect wild Emus. Outside
Australia, Emus are farmed on a large scale in North America, with about 1 million birds in
the USA, Peru, and China, and to a lesser extent in some other countries. Emus breed well in
captivity, and are kept in large open pens to avoid leg and digestive problems that arise with
inactivity. They are typically fed on grain supplemented by grazing, and are slaughtered at 50-
70 weeks of age. They eat two times a day and prefer 2.25 kilograms (5 lb) of leaves each
meal.

Emus are farmed primarily for their meat, leather, and oil. Emu meat is a low-fat meat
(less than 1.5% fat), and with cholesterol at 85 mg/ 100 g, it is comparable to other lean
meats. Most of the usable portions (the best cuts come from the thigh and the larger muscles of
the drum or lower leg) are, like other poultry, dark meat; Emu meat is considered for cooking
purposes by the USDA to be a red meat because its red colour and pH value approximate that
of beef, but for inspection purposes it is considered poultry. Emu fat is rendered to produce
oil for cosmetics, dietary supplements, and therapeutic products. There is some evidence that
the oil has anti-inflammatory properties; however, the USA Food and Drug Administration
regards pure Emu oil product as an unapproved drug. Emu leather has a distinctive patterned
surface, due to a raised area around the feather follicles in the skin; the leather is used in such
small items as wallets and shoes, often in combination with other leathers. The feathers and
eggs are used in decorative arts and crafts.
Attacks on Humans

Emu attacks in Australia are rare but have occurred. When attacked, the emu will move
in a zigzag pattern to prevent attacks from the wedge tailed eagle, or use kicking at close
range. In 1932, many emus moved into farm territory in Western Australia, with the army
called in to dispatch them in the so-called Emu War. There have been two documented cases
of humans being attacked by Emus.
Cultural References

The Emu has a prominent place in Australian Aboriginal mythology, including a creation
myth of the Yuwaalaraay and other groups in NSW who say that the sun was made by
throwing an Emu’s egg into the sky; the bird features in numerous aetiological stories told
across a number of Aboriginal groups. The Kurdaitcha man of Central Australia is said to
wear sandals made of Emu feathers to mask his footprints. Many Aboriginal language groups
throughout Australia have a tradition that the dark dust lanes in the Milky Way represent a
giant emu. The Emu is popularly but unofficially considered as a faunal emblem—the national
bird of Australia. It appears as a shield bearer on the Coat of arms of Australia with the Red
Kangaroo and as a part of the Arms also appears on the Australian 50 cent coin. It has
featured on numerous Australian postage stamps, including a pre-federation New South Wales
100th Anniversary issue from 1888, which featured a 2 pence blue Emu stamp, a 36 cent
stamp released in 1986, and a $1.35 stamp released in 1994. The hats of the Australian Light
Horse are famously decorated with an Emu feather plume.

There are around 600 gazetted places named after the Emu in Australia, including



mountains, lakes, creeks, and towns. During the 19th and 20th centuries, many Australian
companies and household products were named after the bird; for example, in Western
Australia, Emu branded beer has been produced since the early 20th century. The Swan
Brewery continues to produce a range of Emu branded beers. Emu-Austral Ornithology is the
quarterly peer-reviewed publication of the Royal Australasian Ornithologists Union, also
known as Birds Australia. The Emu, along with the Kangaroo are the mascots of the cross-
country snowboarding team of Whyalla in South Australia.
Emu Rearing

Emus belong to ratite group and have high economic value for their meat, eggs, oil, skin
and feathers. These birds are adaptable to varied climatic conditions. Although emu and
ostrich were introduced in India, emu farming has gained much importance. Ratite birds have
poorly developed wings and include emu, ostrich, rhea, cassowary and kiwi. Emu and ostrich
are reared commercially in many parts of the world for their meat, oil, skin and feathers,
which are of high economic value. The anatomical and physiological features of these birds
appear to be suitable for temperate and tropical climatic conditions. These birds can be well
maintained on extensive (ranches) and semi intensive rearing systems with reasonably high
fibrous diets. United State of America, Australia and China are leading in Emu farming. Emu
birds are well adapted to Indian climatic conditions.
Features of Emu

Emu have long neck, relatively small naked head, three toes and body covered with
feathers Birds initially have longitudinal stripes on body (0.3 months age) then gradually turn
to brown by 4-12 months age. Mature birds have bare blue neck and mottled body feathers.
Adult bird height is about 6 feet with a weight of 45-60 kg. Legs are long covered with scaly
skin adaptable to hardy and dry soil. Natural food of emu is insects, tender leaves of plant
and forages. It also eats different kinds of vegetables and fruits like carrot, cucumber, papaya
etc. Female is the larger of the two, especially during breeding season when the male may
fast. The female is the dominant member of the pair. Emus live for about 30 years. It may
produce eggs for more than 16 years. Birds can be maintained as flock or pair.

How to Manage Chicks
Emus’ chicks weigh about 370 to 450 g (about 67% of egg weight) depending on the size

of eggs. First 48-72 hours, emus’ chicks are restricted to incubator for quick absorption of the
yolk and proper drying. Clean and disinfect brooding shed thoroughly and well in advance of
receiving chicks, spread litter (paddy husk) and cover new gunny bags or burlap over the
litter. Arrange a set of brooder for about 25-40 chicks giving 4 sft per chick for first 3 weeks.
Provide brooding temperature of 900F at first 10 days and 850F till 3-4 weeks. Proper
temperature makes the brood successful.

Provide sufficient water mugs of a litre capacity and equal number of feeder troughs
under the brooder. A chick guard must be 2.5 feet height to avoid jumping and straying of
chicks. A 40 watt bulb should burn in the brooder shed throughout the day for every 100 sft
area.

After 3 weeks of age, slowly extend the brooder area by widening the chick guard circle
and later remove it by the time chicks attain 6 weeks. Feed starter mash for the first 14 weeks



or till attaining standard body weight of 10 kg. Ensure proper floor space for the birds
housed, as these birds require run space for their healthy life. 30 ft run space is required;
hence floor space of 40 ft × 30 ft is required for about 40 chicks, if out door space is
provided. Floor must be easily drained and free from dampness.

Do’s:
•   Never over crowd the pen
•   For the first few days, provide sanitized water and anti-stress agents
•   Clean the waters daily, otherwise automatic waters are preferable
•   Monitor the birds daily for their comfort, feed intake, water intake, litter condition etc

for making immediate corrections if any.
•   Ensure proper mineral and vitamins in the feed for healthy growth of chicks and to

avoid leg deformities.
•   Practice all-in-all-out rearing to maintain better biosecurity.
Don’ts:

•   Never handle the birds during hot hours.
•   Birds easily excite. Hence, calm and quite environment in the pen is required
•   Birds easily grab any item, so avoid certain objects like nails, pebbles etc in the

vicinity of birds
•   Avoid unauthorized persons, material into the farm. Proper biosecurity must be ensured
•   Never keep the birds on smooth and paddy husk spread surface, as the young chicks

easily excite, run and break their legs due to slipperiness.
Grower Management

As Emu chicks grow, they require bigger size waterers and feeders and increased floor
space. Identify sexes and rear them separately. If necessary, place sufficient paddy husk in the
pen to manage the litter in good and dry condition. Feed the birds on grower mash till birds
attain 34 weeks age or 25 kg body weight. Offer greens to about 10% of diet particularly
different kinds of leaf meals for making the birds adapt to fibrous diets. Provide clean water
all the time and offer feed as much as they want.

Ensure dry litter condition through out the grower stage. If necessary, add required
quantity of paddy husk to the pen. Provide 40ft x 100 ft space for 40 birds if out door space is
considered. Floor must be easily drained and avoid dampness. Restrain the younger birds by
securing the body by side ways and hold the body firmly. Sub adults and adults can be
secured by holding the wing by side way and by grabbing both the wings and place by
dragging closely to a persons legs. Never allow bird to kick. Bird can kick side ways and
front ways. Hence, better securing and firm holding is necessary to avoid harming the bird as
well as person.

Do’s:
•   Monitor flock at least once daily for alertness of birds, feeding and watering troughs
•   Notice leg deformities and droppings. Identify and isolate ailing birds
•   Practice all-in-all-out system. Never keep in the vicinity of the adult birds
Don’ts:



•   Never keep sharp objects, pebbles in the vicinity of the birds. Birds are mischievous
and grab any thing that comes in their vicinity.

•   Never handle or disturb the birds for restraining or vaccination during the hot weather
conditions.

•   Provide cool and clean water throughout the day.
Breeder Management

Emu birds attain sexual maturity by 18-24 months age. Keep sex ratio of male to female
as 1:1. In case of pen mating, pairing should be done based on the compatibility. During
mating, offer floor space of about 2500 sft (100 x 25) per pair. Trees and shrubs may be
provided for privacy and to induce mating. Offer breeder diet well in advance i.e 3-4 weeks
prior to breeding programme, and fortify with minerals and vitamins to ensure better fertility
and hatchability in birds. Normally, adult bird consumes 1 kg feed/day. But during breeding
season, feed intake will be drastically reduced. Hence intake of nutrients must be ensured.

First egg is laid at around two and half years age. Eggs will be laid during October to
February, particularly cooler days of the year. The time of egg laying is around 5.30 to 7.00
PM. Eggs can be collected twice daily to avoid damage in the pen. Normally, a hen lays about
15 eggs during first year cycle, In subsequent years, the egg production increases till it can
reach about 30-40 eggs.

On an average, a hen lays 25 eggs per year. Egg weighs about 475-650 g with an average
egg weight of 560 g in a year. Egg appears greenish and looks like tough marble. The intensity
of colour varies from light, medium to dark green. The surface varies from rough to smooth.
Majority of eggs (42%) are medium green with rough surface.
Emu Eggs

Feed the breeder ration with sufficient calcium (2.7%) for ensuring proper calcification
of egg with strength. Feeding excess calcium to the breeding bird before laying will upset the
egg production and also impairs the male fertility. Provide extra calcium in the form of grit or
calcite powder, by placing in a separate trough. Collect eggs frequently from the pen.

If eggs are soiled, clean with sand paper and mop up with cotton. Store the eggs in a
cooler room providing 600F. Never store eggs for more than 10 days to ensure better
hatchability. Eggs stored at room temperature can be set every 3 to 4 days for good
hatchability.

How Incubation and Hatching Works
Set the fertile eggs after adjusting to room temperature. Place in a horizontal or in slant

arranged row-wise in a tray. Keep the egg incubator ready by cleaning and disinfecting them
thoroughly. Switch on the machine for setting the correct incubating temperature i.e dry bulb
temperature of about 96-970F and wet bulb temperature of about 78-800F (about 30-40%
RH). Place carefully the egg tray in a setter, once the incubator is ready with set temperature
and relative humidity and place identification slip for date of set and pedigree, if required.
Fumigate the incubator with 20g potassium permanganate + 40 ml formaline for every 100 cft
of incubator space.

Turn the eggs every one hour till the 48th day of incubation. From 49th day onwards, stop



turning the eggs and watch for pipping. By 52nd day, the incubation period ends. The chicks
need drying. Hold the chicks for at least 24 to 72 hours in the hatcher compartment, for
reducing the down and to become healthy chicks. Normally, hatchability will be 70% or
more. There are many reasons for low hatchability. Proper breeder nutrition ensures healthy
chicks.
Feeding

Emus need balanced diet for their proper growth and reproduction. Based on the
literature, certain nutrient requirements were suggested. Feed can be prepared by using
common poultry feed ingredients. Feed alone accounts for 60-70% of the production cost,
hence least cost rations will improve the margin of returns over feeding.

In commercial farms, feed intake per emu breeding pair per annum varied from 394-632
kg with a mean of 527 kg. Cost of feed was Rs.6.50 and 7.50 during non-breeding and
breeding season respectively.

Table: Nutrient requirements suggested for Emu at different age groups
Parameter Starter 10-14 week age or up to 10kg

body weight
Grower 15-34 wk age or10-25kg
body weight

Breeder

Crude Protein% 20 18 20

Lysine % 1.0 0.8 0.9

Methionine% 0.45 0.4 0.40

Tryptophan % 0.17 0.15 0.18

Threonine % 0.50 0.48 0.60

Calcium % mini 1.5 1.5 2.50

Total phosphorus
%

0.80 0.7 0.6

Sodium chloride
%

0.40 0.3 0.4

Crude fibre
(max) %

9 10 10

Vitamin
A(IU/kg)

15000 8800 15000

Vitamin D 3
(ICU/kg)

4500 3300 4500

Vitamin E
(IU/kg)

100 44 100

Vitamin B 12 (µ
g/kg)

45 22 45

Choline (mg/kg) 2200 2200 2200

Copper (mg/kg) 30 33 30

Zinc (mg/kg) 110 110 110

Manganese
(mg/kg)

150 154 150

Iodine (mg/kg) 1.1 1.1 1.1

Table: Emu Feeds (kg/100 kg)



Important Aspects of Healthcare and Management
Ratite birds are generally sturdy and live long (80% livability). Mortality and health

problems in emus are mainly in chicks and juveniles. These include starvation, malnutrition,
intestinal obstruction, leg abnormalities, coli infections and clostridial infections. The main
causes were improper brooding or nutrition, stress, improper handling and genetic disorders.
Other diseases reported were rhinitis, candidiasis, salmonella, aspergillosis, coccidiosis,
lice and ascarid infestations. Ivermectin can be given to prevent external and internal worms
at 1 month interval beginning at 1 month age.

In emu, enteritis and viral eastern equine encephalomyelitis (EEE) were reported. In
India, so far few outbreaks of Ranikhet disease were recorded based on gross lesions but
were not confirmed. However, the birds vaccinated for R.D at the age of 1 (lasota), 4 (lasota
booster) weeks; 8, 15 and 40 weeks by mukteswar strain gave better immunity.
Emu Products

Meat from emu and ostrich are of high quality in terms of low fat, low cholesterol, gamey
flavour. Valued cuts are from thigh and larger muscle of drum or lower leg. Emu skin is fine
and strong. Leg skin is of distinctive pattern hence highly valued. Emu fat is rendered to
produce oil, which has dietary, therapeutic (anti inflammatory) and cosmetic value.
Economics

Emu farm economic survey indicated that cost involved in purchase of breeding stock
were expensive (68%). The rest of the investments are on farm (13%) and hatchery (19%).
Feeding cost per breeding pair per annum was estimated to be Rs. 3600. Cost of production
of hatching egg and day-old chick was Rs.793 and 1232 respectively. Annual feed intake per
pair was recorded as 524 kg, costing Rs.3578. The cost of salable chick at day-old age was
Rs.2500–3000. Better returns from emu are possible with good hatchability (more than 80%),
lower feeding cost and minimized chick mortality (less than 10%).



Chapter 14 : Knowing Quail Farming

Quail is a collective name for several genera of mid-sized birds in the pheasant family
Phasianidae. New World quails (family Odontophoridae) and buttonquails (family
Turnicidae) are not closely related but named for their similar appearance and behaviour.

Advantages of quail farming:
•   Requires minimum floor space
•   Needs low investment
•   Quails are comparatively sturdy birds
•   Can be marketed at an early age, i.e., five weeks
•   Early sexual maturity –starts laying eggs in about six to seven weeks of age
•   High rate of egg laying-280 eggs per year
•   Quail meat is tastier than chicken and has less fat content. It promotes body and brain

development in children.
•   Nutritionally, the quail eggs are on par with that of chicken eggs. Moreover, they

contain less cholesterol.
•   Quail meat and eggs are a nutritio us diet for pre gnant a nd nurs ing mothers.

Important Housing Traits
Deep litter system:

•   6 quails can be reared in a sq.ft. of floor space.
•   After 2 weeks, Quails can be reared in cages. This will help to gain good body weight,

as unnecessary wandering of animals is avoided.
Age Cage Size No.of birds

First 2 weeks 3 x 2.5 x 1.5 ft. 100

3–6 weeks 4 x 2.5 x 1.5 ft. 50

•   Each unit is about 6 feet in length and 1 foot in width, and subdivided into 6 subunits.
•   To save space, the cages can be arranged upto 6 tiers high. There can be 4 to 5 cages in

a row.
•   The bottom of the cage is fixed with removable wooden plates to clean the bird

droppings.
•   Long narrow feed troughs are placed in front of the cages. Water troughs are placed at

the back of the cages.
•   Commercial egg layers are usually housed in colonies of 10–12 birds per cage. For

breeding purposes, male quails are introduced in the cages in the ratio of 1 to 3
females.

Managing Feed in Quail Farming



Feed can be formulated as follows.
Feed Ingredients Chick mash 0-3 weeks Grower mash 4-6 weeks

Maize 27 31

Sorghum 15 14

Deoiled Rice Bran 8 8

Groundnut Cake 17 17

Sunflower Cake 12.5 12.5

Soya meal 8 -

Fishmeal 10 10

Mineral Mixture 2.5 2.5

Shell grit - 5

•   Feed material should be made of small particles
•   A 5 weeks old quail consumes about 500 gms of feed
•   Quails of 6 month old, consumes about 30–35 gms of feed per day.
•   Quails require about 400 gms feed for the production of 12 eggs.
•   Broiler starter mash can be used by adding 5 kg of oil cakes to 75 feed. The particle

size is reduced by grinding the feed for one more time.
Management of quail farm:

•   At the age of six weeks, female quails usually weigh 175–200 g and the males weigh
about 125–150 g

•   Female quails start laying eggs at 7 weeks of age and continue upto 22 weeks of age
•   Usually, egg laying happens during the evening time of the day
•   The quail egg usually weighs about 9–10 g
•   The breast of the male quail is usually narrow and covered with equally distributed

brown and white feathers. But the female quail has a broad breast covered with brown
feathers with black dots.

•   The female and male quails should be separated at the age of four weeks
•   Sixteen hours of light per day should be available to the egg laying quails.

How to Manage Quail Chicks
The day old quail chicks usually weigh 8-10 g. Hence, the quail chicks need more

temperature. Absence of adequate temperature and exposure to high speed cool wind leads to
clustering of young ones, which results in high mortality.

Reproduction:
•   Quails start laying their eggs at the age of 7th week. They attain 50% egg production at

8th week of age
•   In order to produce fertile eggs, the male quails should be reared along with the

females at 8–10 weeks of age
•   The male, female ratio is 1:5
•   Incubation period in quails is 18 days



•   With 500 female quails we can produce 1500 quail chicks per week.
Diseases of quails:

•   When there is deficiency of vitamins and minerals in the female quail breeders, the
chicks obtained from their fertile eggs are usually lean with weak legs. To prevent this
the breeder females should be provided with optimum minerals and vitamins in their
feed

•   Generally, quails are resistant to infectious diseases than chicken. So, there is no
vaccination required for quails

•   Proper management of quail chicks, disinfecting farm premises, providing clean
drinking water to quails and feeding of quality concentrate feed will prevent disease
outbreaks in quail farms.

Quail Meat
The quail family of birds includes edible game species. The Common Quail was

previously much favoured in French cooking, but quail for the table are now more likely to be
domesticated Japanese Quail. The Common Quail is also part of Maltese cuisine and
Portuguese cuisine, as well as in Indian cuisine such as a bhuna. Quails are commonly eaten
complete with the bones, since these are easily chewed and the small size of the bird makes it
inconvenient to remove them.

Quail eggs are considered a delicacy. They are sometimes used raw in sushi and often
found in Japanese Bento lunches. In Colombia and Venezuela, quail eggs are less exotic than
in many other countries, and a single hard-boiled quail egg is a common topping on hot dogs
and hamburgers, often fixed into place with a toothpick. In the Philippines, kwek-kwek is a
popular street food delicacy, which consists of soft-boiled quail eggs dipped in orange-
coloured batter before being skewered and deep-fried.

Quail eggs are often believed to be very high in cholesterol, but evidence is showing that
cholesterol levels are about similar to chicken eggs.

Quail that have fed on hemlock (e.g. during migration) may induce acute renal failure due
to accumulation of toxic substances from the hemlock in the meat; this problem is referred to
as “coturnism”.

Dressed quail meat weighs 70-73% weight of live quail. Hundred grams of quail meat is
usually obtained from a quail weighing 140 g

Challenges in quail rearing:
•   Male quails usually make a different sound which is usually disturbing to the human
•   When rearing the male and female quails together, the male quails peck the other quails

and make them blind. At times, death of the quails are also noticed.

Importance of Quail Breeding and Marketing in Quail Farming
We have been raising various types of quail and other birds for the past twenty years.

About three years ago, we decided to retire and find some much needed rest. Little did we
know that once you have had the experience of sharing life with the button quail and other
birds, you can never be happy doing anything else.



After only six months of not being tied down by feathered friends, we were given an
elderly pair of button quail. The owners of the quail were moving and couldn’t take them
across country with them. Shortly after the pair of buttons came to live with us, we lost the
hen quail. We searched high and low to find a new companion for the lonely male. Our usual
sources had no button quail for sale, so we put an ad in the newspaper. We got a response
from a breeder who had several of them that she wanted to place in a good home. So instead
of one, we adopted nine quail! Pretty soon we decided to incubate a few quail eggs, and
before we knew it, we had once again taken the bait, hook line and sinker. Today, we are once
again raising button quail, a few ringneck pheasants, chukar, turkeys, several breeds of
chickens, and a barnyard assortment of ducks. All just goes to prove, you can never retire
from something you really love.

At Bracken Ranch (named for the abundant Bracken Fern that grow here), we are a small
“Mom and Pop” operation, and run our ranch more for enjoyment than for profit. There is no
thrill in life greater than witnessing a new chick come into this world. It never becomes
mundane or routine with us.

The Button Quail — Excalfactoria chinensis, is a delightful little bird commonly known
as button quail or Chinese Painted Quail. Most often they are used as micro janitors in the
bottoms of aviaries, where they do a good job of cleaning up seeds that other birds leave
behind. These quail are also used widely by commercial butterfly breeders and in green
houses, where they help keep insect and spider populations under control.

In their natural habitat, the quail are found only in China, but have found their way into
the homes and hearts of people in most every country in the world.

The average size of the male button quail is about 4 1/2 inches and the female is slightly
larger at about 5 inches. In standard colours, the male is more colourful than the female and
has a black and white bib that runs under the chin. In the newer mutated colours, it is often
more difficult to distinguish the male from the female by colour in these quail. In these cases,
it is best to sex the quail by checking the vent spacing and being aware that the hens are
slightly larger and plumper. The males can also be distinguished by listening for their little
calls of pee pee pew.

Button quail are easy keepers and prolific breeders if their basic requirements are met.
Best results are achieved when kept in solitary pairs, but they are often kept in trios of one
male to two hens, or colony bred with several hens and males run together. If more than one
male quail is kept in a pen, it is important to know that even though they are tiny, they are
mighty. The males, and sometimes the female quail, can be aggressive toward one another.
They are territorial, and resist other quail being in their space. Serious fights can be avoided,
however, if the pen is large enough, and there are sufficient hiding places. Here at the ranch,
we prefer to keep our breeding adult quail in isolated pairs to avoid conflict and to insure
fertilization of the quail eggs. It’s easier for one male to concentrate on one female.

We keep the quail in converted chinchilla breeding cages. Each apartment is roughly 20
inches deep by 14 inches wide and 12 inches tall. Each bank of cages contain seven
individual apartments, and we stack the banks four tiers high, so each section houses twenty-
eight pairs of quail quite comfortably. Each apartment has a pull out tray in which we place
about a half inch of sand and a couple of handfuls of pine shavings. Because button quail are
quite active, it is not uncommon for them to track through their droppings. If they are not kept



on clean bedding, a serious problem can arise when the droppings become encrusted on their
tiny feet and form into large balls at the ends of their toes. By using the sand and shavings
combination, the quail remain clean and healthy.

When given the proper conditions, button quail will incubate their own eggs. If you
would like to let the hens do their own incubating, you must provide them with privacy and
security.

This can easily be done by placing tiny shelter on the floor of their pen. A fabricated
wooden shelter, a small hollow branch, or low growing shrubs work fine. We prefer to pull
the eggs and incubate any that are left over from our egg sales. We gather the button quail eggs
twice a day, more often in extreme weather conditions. The eggs are then placed in automatic
turners for a day or so, until they are shipped or placed in the incubators.

Since the quail eggs are so delicate, we ship only on Monday, Tuesday and Wednesday,
to insure that they will not get hung up in the post office over the weekend. For shipping quail
eggs, we carefully place the eggs in cardboard egg trays and cover them with shavings so that
they won’t jar loose during shipping. The trays are then placed in cardboard shipping boxes
with foam peanuts, and taken to the post office where they are shipped out priority mail which
has a guaranteed 3 day delivery time. We have had excellent cooperation from the post office,
and in all of our quail egg shipments last year, we had only one reported bad delivery.

Once the quail eggs arrive at their destination, we recommend that they be taken out of
their packaging and allowed to sit at room temperature for a couple of hours before being
placed in the incubator. Incubation for button quail takes roughly 16 days, although we have
had reports of a little slower hatch of up to 18 days. We suspect that is due to the varied
temperatures and movement during transportation, or perhaps due to the variance in incubator
temperatures, humidity, and elevation changes. At any rate, patience in waiting a few extra
days has paid off more often than not. Ideal incubation takes place at a steady 99.5 to 99.9
degrees F. with a relative humidity of 60% (wet bulb reading of 86º F).

A good hatch depends on how well you know your incubator. For the first 14 days the
button quail eggs should be turned (better described as being rotated from one side to the
other) at least twice a day. Three or four times a day is better. If you have an automatic turner
in your incubator, it will handle that for you. Most incubators rotate the eggs every four hours,
but that may vary. On the fourteenth day, the eggs should be removed from their racks and
placed in the hatching tray. At this point, it is best to no longer turn them, because the quail
chick is positioning itself to first pip (break a tiny hole in the shell) then emerge.

To prevent straddle leg, common in all types of newly hatched chicks, we line the bottom
of our hatching trays and our brooders with a rubberized non skid shelf liner that is commonly
used in motor homes (available in most stores that sell shelf liners). We have found that it
provides very secure footing. It is washable and easily sanitized. Because button quail are so
tiny when they are hatched (about the size of a humble bee, and about as active), we place the
newly hatched quail chicks in 15 gallon aquariums for the first five days. For bedding, we use
only the nonskid liner.

For small home use, warmth can easily be provided by placing two red clay bricks on
end inside the aquarium, and then placing a 60 watt lamp (the clip on kind with the aluminum
reflectors) so that it rests on top of the bricks. The heat from the bulb radiates down the bricks
and the tiny button quail chicks seem to really enjoy snuggling up to them. The top of the



aquarium should be partially covered to maintain a temperature of about 85 to 90º the first
week. Don’t guess, use a thermometre, because newly hatched quail chicks don’t provide
their own body heat.

There are also commercial brooders available, but if you use them, be sure to place
window screen over the side openings, and remove the floor grate as baby button quail have
been known to squeeze though 1/ 2 inch openings without any problem. Also a word of
caution. Brooders, which ever type you choose, should have some type of screen cover. The
wings of these quail develop very fast, and in no time at all they tend to fly up, and often out
of their brooders. If this happens and you don’t notice, there is a good chance that they will
quickly become cold and die. It is a heart breaking story we hear time and time again.
Turkey

A turkey is either of two or three living species of large birds in the genus Meleagris.
One species, Meleagris gallopavo, commonly known as the Wild Turkey, is native to the
forests of North America. The other species, Meleagris ocellata, known as the Ocellated
Turkey, is native to the forests of the Yucatán Peninsula.

The domestic turkey is a descendant of the Wild Turkey and features prominently in the
menu of the U.S.A. and Canadian holidays of Thanksgiving and that of Christmas in many
countries.

Turkeys are classed in the taxonomic order of Galliformes. Within this order they are
relatives of the family/subfamily Tetraonidae (grouse). Turkeys have a distinctive fleshy
wattle that hangs from the underside of the beak, and a fleshy protuberance that hangs from the
top of its beak called a snood. With wingspans of 1.5-1.8 metres (4.9-5.9 ft), the turkeys are
by far the largest birds in the open forests in which they live. As with many Galliform species
the female (hen) is smaller than the male (tom or gobbler) and is much less colourful.
History and Naming

When Europeans first encountered turkeys in the America Continent they incorrectly
identified the birds as a type of guineafowl (Numididae), also known as Turkey fowl (or
Turkey hen and Turkey cock) from their importation to Central Europe through Turkey, and
that name, shortened to just the name of the country, stuck as the name of the bird. The
confusion between these kinds of birds from related but different families is also reflected in
the scientific name for the turkey genus: meleagris is Greek for guineafowl. The domesticated
turkey is attributed to Aztec agriculture, which addressed one subspecies of Meleagris
gallopavo local to the present day states of Jalisco and Guerrero.

The names for M gallopavo in other languages also frequently reflect its exotic origins,
seen from an Old World viewpoint, and add to the confusion about where turkeys actually
came from. The many references to India seen in common names go back to a combination of
two factors: first, the genuine belief that the newly-discovered Americas were in fact a part
of Asia, and second, the tendency during that time to attribute exotic animals and foods to a
place that symbolized far-off, exotic lands. The latter is reflected in terms like “Muscovy
Duck” (which is from South America, not Muscovy). This was a major reason why the name
Turkey fowl stuck to Meleagris rather than to the guinea fowl (Numida meleagris): the
Ottoman Empire represented the exotic East.

The name given to a group of turkeys is a rafter, although they are sometimes incorrectly
referred to as a gobble or flock.



Several other birds which are sometimes called turkeys are not particularly closely
related: the Australian Brush-turkey is a megapode, and the bird sometimes known as the
“Australian Turkey” is in fact the Australian Bustard, a gruiform. The bird sometimes called a
Water Turkey is actually an Anhinga (Anhinga rufa).
Flight

While large domesticated turkeys are generally unable to fly, smaller, lighter
domesticated turkeys known as heritage turkeys and wild turkeys can fly. In domesticated
turkeys the ability to fly depends directly on weight, while even heavy adult wild turkeys can
fly well enough to avoid predators by taking off and flying up to 100 yards (91 m) and
perching in tree branches. Turkey poults (chicks) cannot fly for the first two weeks after
hatching.
Fossil Record

Many turkeys have been described from fossils. The Meleagrididae are known from the
Early Miocene (c. 23 mya) onwards, with the extinct genera Rhegminornis (Early Miocene of
Bell, U.S.A.) and Proagriocharis (Kimball Late Miocene/Early Pliocene of Lime Creek,
U.S.A.). The former is probably a basal turkey, the other a more contemporary bird not very
similar to known turkeys; both were much smaller birds. A turkey fossil not assignable to
genus but similar to Meleagris is known from the Late Miocene of Westmoreland County,
Virginia.

In the modern genus Meleagris, a considerable number of species have been described,
as turkey fossils are robust, fairly often found, and turkeys show much variation among
individuals. Many of these supposed fossilized species are now considered junior synonyms.
One, the well-documented California Turkey Meleagris californica, became extinct recently
enough to have been hunted by early human settlers and it is believed its demise was due to
the combined pressures of climate change at the end of the last glacial period and hunting. The
modern species and the California Turkey seem to have diverged approximately one million
years ago.

What is Turkey Farming
Every year about 250 million turkeys are raised in the U.S.A, which is roughly 1 for

every man, woman and child in the country. Many of these birds are specifically raised for
Christmas and Thanksgiving, while the rest are exported or used in sandwich meat. However,
very little thought is given to where all these turkeys come from and how they are raised.
Types

There are 2 different ways to categorize turkey farms. One is simply to classify them by
size: a small operation run for fun or to turn a modest profit is a hobby farm, while a serious,
for-profit operation is a commercial farm. The other way is to categorize them by
methodology, with organic turkey farms on the one hand, and industrial turkey farms on the
other.
The Industrial Farm

An industrial turkey farm is very similar to an industrial chicken farm. Day-old poults are
delivered from a dedicated hatchery and placed in a shed, where they will spend their entire
lives. The floor is a litter of sawdust and straw for soaking up bird waste, and the lighting is



kept low to reduce aggressive behaviour among the birds. Sometimes the beaks are cut for the
same reason. They are fed cereals with added vitamin and artificial proteins. Antibiotics are
used to control health problems stemming from farm conditions. Turkeys are raised for
maximum weight gain, and then slaughtered in an abattoir on the farm at between 3 and 7
months of age.
The Organic Farm

The USDA classifies a free-range farm as one that grants access to the outdoors, so
technically it can be an industrial farm with an outlet to an outdoor, fenced-in pen. While this
is unquestionably better than a strictly industrial operation, it is only better by a small degree,
and thus the term “free-range” is misleading. These birds may still be fed antibiotics, for
example. On the other hand, the qualification “organic” is much more stringent. Organic
qualifications deal with the feed used and ban the general use of antibiotics, which essentially
makes the use of industrial farm techniques impossible. Most hobby farms or small operations
are either free-range or both free-range and organic, with the latter usually raising heritage
turkeys.
Heritage Turkeys

Turkeys bred using organic techniques and from stock that predates the modern strain
bred for industrial purposes are called “heritage turkeys.” In addition to being organic and
from the proper genetic stock, these turkeys must mate naturally, live long lifespans (females
for 5 to 7 years and males for 3 to 5 years) and have a slow growth rate.
Processing

Nearly all industrial farms, and many smaller operations, operate their own facility for
killing and dressing turkeys. A modern abattoir is surprisingly similar regardless of the
animal being slaughtered: the turkeys are suspended in shackles by their feet, killed, scalded
to loosen the feathers, plucked by machine and dressed (gutted).
Breeds of Turkeys in India

The varieties are as follows:
1.   Board breasted bronze: The basic plumage colour 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.

2.   Board breasted white: This is a cross between Board breasted bronze and White
Holland with white feathers. 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.

3.   Beltsville small white: It closely resembles the Board breasted white in colour and
shape but smaller in size. Egg production, fertility and hatchability tend to be higher
and broodiness tends to be lower than heavy varieties.

4.   Nandanam turkey 1: Nandanam Turkey – 1 variety is a cross between the black desi
variety and exotic Beltsville small white variety. It is suited for Tamil Nadu climatic
conditions.

Management Practices in turkey
The incubation period is 28 days in turkey. There are two methods of incubation:
(a)   Natural incubation with broody hens: Naturally, turkeys are good brooders and the



broody hen can hatch 10–15 numbers of eggs. Only clean eggs with good eggshell
and shape should be placed for brooding to get 60–80% hatchability and healthy
young ones.

(b)   Artificial Incubation: In artificial incubation, eggs are hatched with the help of
incubators. The temperature and relative humidity in setter and hatcher are as
follows:

Temperature (Degree F) Relative humidity (%)

Setter 99.5 61–63

Hatcher 99.5 85–90

Egg should be turned at hourly intervals daily. Eggs should be collected frequently to
prevent soiling and breakage and also to get better hatchability.
Brooding

In turkey 0-4 weeks period is called as brooding period. However, in winter brooding
period is extended upto 5-6 weeks. As a thumb rule the turkey young ones need double hover
space as compared to chicken. Brooding day old young ones can be done using infra red
bulbs or gas brooder and traditional brooding systems.

Points to be noted during brooding:
•   The floor space requirement for 0-4 weeks is 1.5 sq.ft. per bird.
•   The brooder house should be made ready at least two days before the arrival of young

ones
•   The litter material should be spread in a circular manner with a diameter of 2 mtrs.
•   To prevent the young ones from wandering away from source of heat, a fence of at least

1 feet height must be provided
•   Starting temperature is 950F followed by weekly reduction of 50F per week upto 4

weeks of age
•   Shallow waterers should be used.
The average mortality rate is 6-10% during the first four weeks of life. Young ones by

nature are reluctant to eat and drink in the first few days of life, primarily because of bad
eyesight and nervousness. Hence, they have to be force fed.
Force Feeding

Starve out problem is one of the major factors for early mortality in young ones. So,
special care has to be taken for supplying feed and water. In force feeding, milk should be fed
at the rate of 100 ml per litre of water and one boiled egg have to be given at the rate of one
per 10 young ones up to fifteen days. This will compensate the protein and energy
requirements of the young ones.

Young ones can be attracted to the feed by gentle tapping of the container with the fingers.
Coloured marbles or pebbles placed in feeders and waterers will also attract young ones
towards them.

Since turkeys are fond of greens, some chopped green leaves should also be added to the
feed to improve the feed intake. Also coloured egg fillers can be used for the first 2 days as
feeders.
Litter Materials



The common litter materials used for brooding are wood shavings saw dust, paddy husk,
chopped saw etc. The thickness of the litter material should be 2 inch at the beginning and
may be increased to 3-4 inch in course of time by gradual addition. The litter should be turned
over at frequent intervals to prevent caking.

What is Rearing Systems
Turkeys can be reared under free range or intensive system:

Free Range System of Rearing
Advantages:

•   It reduces the feed cost by fifty percent.
•   Low investment.
•   Cost benefit ratio is high.
In the free range system, in one acre of fenced land we can rear 200-250 adult turkeys.

Shelter should be provided during night at the rate of 3-4 sq.ft. per bird. They should be
protected from predators during scavenging. Planting of trees is desirable for providing shade
and cooler environment. The range should be rotated which will help to reduce incidence of
parasite infestation.
Free Range Feeding

Since turkeys are very good scavengers, it can consume earthworms, small insects,
snails, kitchen waste and termites, which are rich in protein and that will reduce the feed cost
by fifty percent. Apart from this leguminous fodder like Lucerne, Desmanthus, Stylo etc., can
be fed. To avoid leg weakness and lameness in free ranging birds, calcium should be
supplemented at the rate of 250 gm per week per bird in the form of oyster shell. Ten percent
of feed can be substituted with vegetable waste to reduce the cost of feed.
Health Cover

Turkeys in the free range system are highly susceptible for internal (round worms) and
external parasites (fowl mite). Hence once a month deworming and dipping is essential to
improve the growth of the birds.
Intensive System of Rearing

Advantages:
•   Improved production efficiency.
•   Better management and disease control.
Housing:

•   Housing protects turkeys form sun, rain, wind, predators and provides comfort.
•   In hotter parts of the country the long axis of the house should run from East to West.
•   The distance between two houses should be at least 20 metres and the young stock

house should be at least 50 to 100 metres away from the adult house.
•   The width of the open house should not exceed 9 metres.
•   The height of the house may vary from 2.6 to 3.3 metres from the floor to roof.
•   An overhang of one metre should be provided to avoid the rainwater splash.
•   The floor of the houses should be cheap, durable and safe preferably concrete with



moisture proof.
When turkeys are reared under deep litter system, the general managemental conditions

are similar to that of chicken but care should be taken to provide adequate floor, waterer and
feeder space to accommodate the large bird.
Catching and Handling of Turkeys

Turkeys of all age group can be easily driven from one place to another with the help of a
stick. For catching turkeys a darkened room is best, wherein they can be picked up with both
legs without any injury. However, mature turkeys should not be kept hanging for more than 3–
4 minutes.

Floor, feeder and waterer space requirement of turkeys:
Age Floor Space

(Sq.Ft)
Feeder Space (cms) (Linear
feeder)

Waterer Space (cms) (Linear
waterer)

0–4 weeks 1.25 2.5 1.5

5–16 weeks 2.5 5.0 2.5

16–29 weeks 4.0 6.5 2.5

Turkey
breeder

5.0 7.5 2.5

The temperament of turkeys is usually nervous; hence they get panicky at all stages.
Hence entry of visitors in to the turkey’s house should be restricted.
Debeaking

Young ones should be debeaked to control feather picking and cannibalism. Debeaking
can be done at day old or 3-5 weeks of age. Remove the beak at about one half the distance
from nostril to the tip of the beak.
Desnooding

Removal of the snood or dewbill (the fleshy protuberance near the base of the beak) is to
prevent the head injuries from picking and fighting. At the day old the snood can be removed
by finger pressure. At 3 weeks of age, it can be cut off close to the head with sharp scissors.
Detoeing or Toe Clipping

Clipping is done at day old by removing the tip of the toe just to the inside of the outer
most toe pad including the entire toenail.
Feed

The methods of feeding are mash feeding and pellet feeding.
•   The energy, protein, vitamin and mineral requirements for turkeys are high when

compared to chicken.
•   Since the energy and protein requirements for the both sexes vary they must be reared

separately for better results.
•   Feed should be given in feeders and not on the ground.
•   Whenever change is made from one diet to another it should be carried out gradually.
•   Turkeys require a constant and clean water supply at all times.
•   Provide more number of waterers during summer.
•   Feed turkeys during the cooler parts of the day during summer.



•   Provide shell grit at the rate of 30-40 gm per day per bird to avoid the leg weakness.
Green Feeding

In intensive system, greens can be fed upto 50% of the total diet on dry mash basis. Fresh
Lucerne is first class green feed for turkeys of all ages. Apart from the Desmanthus and Stylo
can be chopped and fed turkeys to reduce the feed cost.
Body Weight and Feed Consumption

Important Breeding Practices
Natural Mating

The mating behaviour of adult male tom is known as Strut, wherein it spreads the wings
and makes a peculiar sound frequently. In natural mating, the male: female ratio is 1:5 for
medium type turkeys and 1:3 for large types. On an average 40–50 young ones is expected
from each adult female. Adult males are rarely used for mating after first year due to reduced
fertility. There is a tendency in adult males to develop affinity towards a particular female, so
we have to change the adult males for every 15 days.
Artificial Insemination

The advantage of artificial insemination is to maintain high fertility from turkey flock
through out the season.

Collection of semen from adult male:
•   The age of tom should be 32–36 weeks for semen collection.
•   The tom should be kept in isolation at least 15 days before semen collection.
•   The tom should be handled regularly and the time required to collect the semen is 2

minutes.
•   As the toms are sensitive to handling, the same operator should be used to get maximum

volume of semen.
•   Average semen volume is 0.15 to 0.30 ml.
•   Use the semen within one hour of collection.
•   Take the collection three times weekly or on alternative days.
Insemination in hens:

•   Artificial insemination is done when the flock attains 8-10% eggproduction.
•   Inseminate the hens every three weeks with 0.025–0.030ml of undiluted semen.
•   After 12 weeks of the season it may be better to inseminate every fortnight.
•   Inseminate the hen after 5–6’O clock in the evening.
•   The average fertility should be 80–85% over a 16 week breeding season.



Marketing of Turkeys
The body weight of adult male and adult female turkey at the 16th week is 7.26 kg and

5.53 kg. This is optimum weight for marketing the turkeys.
Turkey egg:

•   The turkey will start lay from the 30th week of age and its production period is 24
weeks from the point of lay.

•   Under proper feeding and artificial lightening management turkey hens lay as much as
60–100 eggs annually.

•   Nearly 70 percent of the eggs will be laid in the afternoon.
•   The turkey eggs are tinted and weigh about 85 gms.
•   Egg is noticeably pointed at one end with strong shell.
•   The protein, lipid carbohydrate and mineral content of turkey egg are 13.1%,

11.8%,1.7% and 0.8%, respectively. The cholesterol is 15.67–23.97 mg/gm of yolk.
Turkey Meat

People prefer turkey meat because of its leanest nature. The protein, fat, energy value of
turkey meat, are 24%,6.6%, 162 Calories per 100 gm of meat. Mineral like potassium,
calcium, magnesium, iron, selenium, zinc and sodium are present. It is, also rich in essential
amino acids and vitamins like niacin, vitamin B6 and B12. It is rich in unsaturated fatty acids
and essential fatty acids and low in cholesterol.

A market study shows that a male turkey sold at 24 weeks of age weighing 10 to 20 kg
with expenditure of Rs. 300 to 450 will give a profit of Rs. 500 to 600. Likewise a female
will give a profit of Rs.300 to 400 in a span of 24 weeks time. Besides, the turkey can be
reared in scavenging and semi-scavenging conditions also.



Chapter 15 : Farmer Participatory System

The mixed crop-livestock system is the most common form of keeping livestock in
developing countries. It supplies over 90% and 50% of the world’s milk and meat
respectively, providing livelihoods to more than 70% of the world’s resource poor livestock
keepers. This proportion is likely to increase with rising populations in sub-Saharan Africa.

In Kenya, the system is characterized by a variety of food and cash crops combined with
livestock. Dairy cows invariably have a central place, but farmers also keep other livestock
mostly sheep, goats and chicken. The system is largely self-sustaining, but unable to provide
adequate employment or household livelihood. It is therefore supported by off-farm income
and remittances from the extended family (Thorpe et al 2000).

Various constraints to small-holder dairy productivity in the Kenyan highlands have been
identified. These include erratic payments, low prices and low sales, unreliable market
outlets and limited access to animal health and breeding services. It is therefore, uncertain
whether the mixed system has been appropriately optimized and if the productivity level
could be raised. Increasing productivity will enhance farm incomes and nutrition, reduce
poverty and also supply dairy products to the growing urban populations (Karanja, 2003).
There is need for greater understanding of the production system, its objectives, constraints
and resource distribution to the various components in order to suggest appropriate options
for improvement. This study collected data to enable farmers in Wundanyi location to
evaluate resource availability and allocation, constraints, coping strategies and opportunities.

Participation in Identifying Materials and Methods for Farming
Description of the Study Area

Wundanyi location is one of the locations in Wundanyi division of Taita District in Coast
Province. The division consists of some of the high potential parts of the District in Agro-
ecological Zone 3, i.e. Semi-humid and some of the drier lower areas in Agro-ecological
Zone 5, i.e. Semi-arid. It has an area of 682.1 sq. km. and an estimated population of 64,056
people. The average temperature in the District is 23.9ºC with the lowest, which will be in
Wundanyi division, at 16.4ºC. The average rainfall per annum in Wesu, the study area, is
1,400 mm.
Data Collection

Data was collected using participatory rural appraisal (PRA) and a structured
questionnaire survey in the nine villages of Wundanyi location that make up Wesu sub-
location. These were done by a multi-disciplinary team of University of Nairobi lecturers,
students and local Government officers having three interests namely livestock, crops
especially African indigenous vegetables (AIVs) and human nutrition especially relating to
HIV/AIDS. The PRA was done in three days and the survey took one week. A total of 70
farmers participated in the PRA. These farmers attended in response to a general
announcement (not specific personal invitations) of the meeting by the Location
Administration, Agriculture and Livestock officers. The discussions were conducted with all
the participants mixed except during the Gender activity calendar analysis when men and



women were separated and then mixed again for corroboration. The languages used were
mainly Kiswahili with a bit of local language (Kitaita) and the leading team recorded the
information in English. Most of the participants also understood English and the discussions
were lively and participatory. The PRA tools as described by Lelo et al. (1995) were used
and the issues discussed were availability of resources; constraints and opportunities among
others. The survey was done by enumerators walking and visiting households at equitable
distances from each other within the villages without prior knowledge of the owners, but
whose owners were present at the time of the visit. The enumerators used personal interviews
with structured questionnaires that captured the following parameters: farm activities and
labour, land size, cattle pests and disease management practices, cattle management systems
including feeding and grazing strategies, cattle herd structure, level of milk production, access
to extension services, and farm and non-farm employment among others. Sixty-nine
questionnaires were administered.
Data Analysis

The PRA information was recorded on flip charts. Mapping, time and trend lines,
seasonal and gender calendars, diagramming and ranking were used to elicit, record, analyse
and agree on community spatial, time related, social and technical data. The survey data was
entered into excel program and analyzed using Statistical Package for Social Sciences (SPSS)
for windows, version 16.0. Analysis was done for descriptive statistics (means, standard
deviations, minimum and maximum values), frequencies and percentages. Test for differences
among categorical variables was done using the Chi-squared test at 5% significance level.

Results and Discussions
Description of Household Heads

The youngest respondent was 22 years and the oldest 77, with a mean age of 51 years.
13% of the farmers were not educated at all, 59.4% were of primary school level, 26.1%
have completed secondary school and very few have gone past secondary level. 88.4% of the
respondents had no off-farm employment. Household surveys usually describe such
characteristics because in the social context there must be hierarchy of decision making,
responsibilities and in some cases even consumption and all these can be determined by
gender, age and education/experience. However, according to Kitaly, et al. (2005) it is not
always easy in traditional small scale livestock production systems to decide who is the
owner of an animal, as ‘ownership’ is not a simple or indivisible concept, but a ‘bundle of
rights’ and furthermore the people who look after an animal are not necessarily those who
own it or control access to its benefits.

Most of the farmers were fairly old, with low to middle level education and permanently
employed in their farms. These figures point at a subsistence livelihood and since education
adds skills and knowledge to the human capital and age brings wisdom and conservatism,
they may also have a bearing on the level of technology adoption and general farm
management such as fodder and breeding management. Garforth et al. (2005) discussed how
lack of knowledge can contribute to poverty and new knowledge can open new livelihood
opportunities and the relationship between poverty, power and knowledge and that depending
on the way it is generated and disseminated, knowledge can either improve or worsen the
situation of resource—poor farmers. The fulltime employment in farms could be due to old



age (inability to partake of other opportunities), but as discussed later in section 3.6, in rural
areas dairying is a major source of employment for both family and hired labour and,
furthermore, Staal et al. (2003) also pointed out that off-farm employment is not always
readily available to farm family members.

Characteristics of the household heads interviewed during the survey
Description Percent Frequency

Male 53 76.8

Female 16 23.2

Not Educated 9 13

Educated up to primary school level 41 59.4

Educated up to secondary school level 18 26.1

Educated up to post-secondary level 1 1.4

Have off-farm employment 8 11.6

Have no off-farm employment 61 88.4

Farm Resources
Farms are generally small with the smallest in the sample being 0.2 acres and the largest

8 acres with a mean of 2.3 acres. The farm area devoted to food crops was 52.7% and that to
forage crops 24.1%. The total livestock area (31.6%) including the sheds is less than that of
food crops. This land pressure is similar to that found in other smallholder mixed farming
systems in Kenya as seen in the characterizations done in Central and Western Provinces. In
Kiambu, the mean household land ownership was 2.68 acres and the proportions allocated to
crops and livestock are similar to here. In fact, this apparent disproportionate allocation is
not bad nor unfair since the dairy cow is a more efficient land user than crops and also
utilises not only the grown fodder, but also purchased fodder and feed, fodder from outside
the farm, weed mixtures, crop residues and fodder from or on public land. Thus, Upton
(2000) recommends that, because of increasing land and population pressure, the intensity of
agricultural production must be increased and livestock production offers the prospect of
increasing intensity of land use.

Most (44 %) of the farm workers are men, 16–60 years, closely followed by women
(41.6%) of the same age. Some old men and women over 60 years also assist in the farms
equally. Slightly more boys assisted in the farms than girls. Thus, there is near Gender
equality in farm duty allocations, but women are further burdened by household chores, which
continue after the men have gone for recreation and well after the evening meal. There was a
significant difference, (c2

(5) = 154.696, p < 0.001), among the age categories. Gender roles
are the socially constructed expectations for men, women and children and they vary greatly
among societies.

Streams are the main sources of water both for home consumption (58%) and for
livestock (61.6%), followed by piped water and then rainfall for those with storage facilities.
These water sources are not far from the homesteads and there is adequate water for domestic
and livestock use. However, the lay of the land and the amounts of water do not allow for
large-scale irrigation and the few people who do horticulture irrigation, use hosepipes or
hand-fetching from streams passing near their farms. The water availability and utilisation
could be improved by rain water harvesting and storage, terracing of the farms and avoidance



of cultivation too near the streams which causes them to dry. As seen below in the dual
function of Napier grass, livestock especially dairy have an important role in integrated land
management when they cause the adoption of agro-forestry with nutrient cycling fodder plants
and nutrient flow onto farms through feed collected elsewhere and brought onto the farm and
also soil fertility with manure.

The fodder plants grown include Napier grass (Pennisetum purpureum, Calliandra
(Calliandra calothyrsus), Desmodium (Desmodium spp.), and Kikuyu grass (Pennisetum
clandestinum). As in other smallholder areas in the country especially central Kenya
(Mwendia, 2007), Napier grass is the dominant fodder plant; it is grown in small plots and
along contours and serves both as fodder and for prevention of soil erosion. The majority of
farmers (69.9%) produce their own fodder, 22.6% buy and 7.6% get it at no cost from
neighbours. Forage inadequacy is a problem especially during the dry season. Lack of
adequate planting space has been found to be a critical limiting factor to increased fodder
production on smallholder farms in Kenya and it has been recommended that farmers should
be trained on increasing productivity, conservation, appropriate utilisation, introduction of
other suitable fodder crops, other methods of fodder production and ration formulation
(Lanyasunya et al. 2006).

Crop residues and weed mixtures are used as supplementary or replacement feed. Maize
residues are the most commonly used, though banana stems, beanstalks, cabbages,
kales/collards and sweet potato vines are also used. All the respondents indicated that the
source of crop residues was 100% own farms. Another coping strategy is road-side grazing
and tethering. Grazing is used by few people as roadside space has little biomass and it
would also take them away from other farm work. Tethering is used by a few farmers with
one or two animals that can be taken along to their roadside farms away from their main
compounds and fed with farm forage while the farmers do farm work. Traditional grazing is
not possible as all the land is demarcated into individual farms or public institutions and
there is no free trust land (Personal observation).

Animal Health technicians were available within less than 1 km to only 12% of farmers,
while 24% indicated that technicians were more than 5 km away. 21% of farmers can get
extension officers within 1-5 km while for 77%, the officers are more than 5 km away.
Inseminators were 1-5 km away for 27% of the farmers and more than 5 km away for 71%.
Thus, service providers are few and far from reach and this is a real constraint to technology
extension and implementation.

This has become a big problem in the whole country after the Structural Adjustment
Programs induced privatization of some Government Services (Oruko et al. 2000). Wambugu
(2001), in a study in Kiambu District to establish the extent to which extension services
affected farming practice, found that only 32% of the farmers were in contact with the
Government extension service and the most important sources of technical information were
dairy cooperatives and neighbours although other sources were cited. In another study on the
delivery of veterinary services in Kenya, where three key parameters were evaluated (access,
acceptability and affordability), access rather than affordability appeared to be the primary
constraint (Heffernan and Misturelli undated).
Livestock Feeding Systems

The systems have been classified based on the feeding and housing of all the animals.



Intensive means fed within a house/stall such as a zero-grazing unit for cattle with cut-and-
carry for fodder and confinement for chicken. Semi-intensive means both intensive and
sometimes free range or tethered outside in the case of ruminants; and extensive means
completely free range or grazed outside the farm for ruminants.

This is a feeding system classification which can be said to be a classification according
to intensity of production, but the three criteria which have been used by Sere and Steinfeld
(1995) to classify World livestock production systems (into eleven classes) are integration
with crops, relation to land and agro-ecological zones.

The 69 sampled farmers had a total of 84 cattle, 49 chicken, 20 sheep, 3 dairy goats and
2 pigs among them. 76% of the cattle were intensively reared in zero-grazing units, 17% were
semi-intensive and 7% were grazed outside the farm. 50% of the sheep were kept extensive,
while 45% were semi-intensive and only 5% were intensive. 49% of the chicken were left to
fend for themselves, 35% were supplemented with purchased feed and household left-overs
and 16% were intensive, completely fed on purchased feed. 67% of the dairy goats were
tethered and also fed with cut forage and 33% were stall fed.

The few pigs were all kept intensively. The figures are a reflection of the farmers’
objectives and allocation of resources and importance to the various farm enterprises.

Farmers spent a greater proportion of their time looking after cattle than other farm
activities including crops. This was also reflected in the PRA daily activity calendars with
the farm activities starting at 5 AM and ending at 6 PM.

The high proportion of stall-fed cattle is similar to that seen in the Kenyan central
highlands by Omore et al (1999) who also found out that the frequency of stall-feeding
increases with decreasing land sizes.

Proportions (%) of livestock in the different production systems, classified based on the
feeding and housing of the animals

Species Intensive Semi-intensive Extensive Total

Cattle 76 17 7 100

Chicken 16 35 49 100

Sheep 5 45 50 100

Dairy goats 33 67 0 100

Pigs 100 0 0 100

Breeding and Reproduction
Most farmers use bulls for cattle breeding with 65% using outsourced males, only 2%

mating within their own herds. Artificial insemination (A.I.) is used only by 33% of the
farmers. This observation differs from that reported by the National Veterinary Research
Centre (1996) that nearly all farmers in smallholder dairy cooperatives breed their cattle by
A.I. and bulls are therefore not important in this production system.

The A.I. charges by the local inseminators range from KSh900 – 1500 (US$11.25–18.75)
per insemination for local and imported semen respectively while owners of breeding bulls
charge KSh400 (US$ 5) per visit.

The comparative cost of A.I. over use of bulls is not high considering its advantages. It
also compares well with other farm inputs. Therefore, it is certainly not expensive. Farmers,



however, are reluctant to meet this cost despite having knowledge that use of bulls results in
poorer quality cattle and less milk production as indicated in the table of constraint analysis.
Possibly, this reluctance could be due to unfavourable comparison of the fees with the
average daily earnings and other expenses; the long time before the investment realises
returns and the perceived poor performance of A.I. in terms of conception rates and actual
progeny performance. The use of A.I. has dropped in the whole country since the privatization
of the services in 1992 and there is need to explore the causes and how to boost the uptake of
the private services.

Seventy Five percent (75%) of farmers get breeding rams and bucks from outside for
their sheep and the few dairy goats. As in other areas of the country, most of the chicken are
indigenous, kept in the traditional way (Mugambi, 2007) with no clear breeding objectives or
plans.
Livestock Produce

More farmers sold bulls and cows than other species although the mean number sold per
person was just 1.2 and the maximum 4. Larger numbers of chicken and chicken products
were sold than other animals probably because of the small size and ease of selling chicken
and their products. Overall, the figures show that sales were made to meet small frequent
cash requirements and larger needs once in a while rather than for commerce.

Milk production per day was minimum 2 lts and maximum 25 lts with a mean of 7 lts.
Sales ranged from zero to 19 lts with a mean of 5 lts and consumption from 0.5 to 6 with a
mean of 2 lts. The price of milk was reported at KSh20 (US$0.25) per litre. Sales figures are
lower than those reported in Kiambu District at 7.6 Lts per day although the price is much
higher. The potential of getting more income from sales of milk exists if yields and prices
could be improved. Yields could be improved through better breeding and management
practices while prices may be improved through better marketing organisation and strategies.

Upton (2000), observed that in traditional areas of extensive, range land-grazing and
mixed farming, a market usually exists for live animals, prior to their movement to urban
slaughter slabs, and for small quantities of fresh milk. A review suggested that polices in
Kenya have historically targeted achievement of national development goals in food security,
employment and income generation and that these policies have influenced dairy production
and marketing and have resulted in phenomenal increase in the contribution of smallholder
farmers to total national marketed milk production.

Proportions of respondents (N=53) that sold livestock of different species and types in
the study period. Milk is not included as it is sold daily.

Species and
types

Proportion of
Respondents, %

Minimum number
sold/respondent

Maximum number
sold/respondent

Mean

Bulls 24.5 1 4 1.2

Mature

cows 17.0 1 4 1.9

Heifers 11.3 1 3 1.7

Extra

calves 11.3 1 3 1.3

Local



chicken 9.4 3 13 7.8

Broilers 7.5 1 35 9.8

Rams/bucks 5.7 1 1 1.0

Female

sheep/goats 5.7 1 4 2.0

Eggs 7.6 4 10 7.0

Total 100

Livestock Ranking
The farmers’ opinion was sought on the importance of each livestock species as sources

of food and income. The dairy cow is the most important livestock, being ranked top as a
source of cash and second as a food source. Milk is the only product that reaches the external
market.

The chicken is the second for cash and first for food. Fish was ranked last for both food
and cash and this is not surprising since there is little fish farming and no water body at all in
the area.

Staal et al. (1997) similarly found that dairying was an important income generating
activity for a majority of households in Kiambu and probably the single most important
farming activity in the District. In other mixed smallholder areas in the country, dairying is
also cited as the most important source of income and cash flow, but is done together with
other livestock, mostly chickens, sheep and goats (Omore et al. 1999). Dairying provides
higher returns than crops and rural wage labour and is a source of employment for both family
and hired labour.

Cattle are the main livestock species in the smallholder agricultural sector and are even
given higher priority in feeding because of their multiple uses (Chawatama et al 2005).
However, the integration with smaller animals addresses the problem of unpredictability of
food and income supply; it provides stability, surety and variety; and furthermore smaller
animals are more prolific, have lower requirements, are less risky and are easier to sell and
use as food than larger species.

Livestock Constraints Evaluation
High cost of A.I. services was ranked the most important problem in livestock production.
This is borne by the data that shows 67% of farmers using bulls compared to 33% A.I. The
perceived expensive A.I. services were considered to lead to cattle of poor potential and thus
lower milk production and this was exacerbated by pests and diseases and dry season fodder
unavailability.

Fodder unavailability did not rank high in the list as might have been expected and this is
probably because the inadequacy occurs only during the dry season. Low milk production is
listed and is considered as a constraint although it is in fact a result and the causes are
indicated. This is probably as a result of the nature of the local languages which have little
difference between causal constraints and resultant problems—if it is not adequate, it is a
problem. This could be a problem in itself as it seems to absolve the causes of the result.
Lack of cooling facilities was not considered to be a major problem showing either that there



is a high turnover of milk to the market or that the quantities don’t demand these facilities.
Constraint Analysis, Coping Strategies and Opportunities

The primary goal of any PRA exercise is to initiate an interactive process between the
community and the PRA team so that a community action plan can be prepared (Lelo et al.
1995). Such outputs and conclusions are the culmination of careful planning and conduct of
the PRA (Devendra, 2007). The listing of the constraints and causes demonstrates knowledge
of their problems by the community. Coping strategies is what they do currently to attempt to
solve the problems and opportunities are possible solutions to the problems. These
constraints and aspirations are found in different order in other similar parts of the country
and the Policy challenges have been discussed by, among others, Omiti and Muma (2000) and
Muriuki et al. (2003).

The identification of the opportunities by the farmers themselves shows that these are
services, institutions and technologies they know of or have experienced, and indeed they
have. Upton (2000) summarized policy instruments for promoting the development of the
dairy industry as falling under three main headings: prices, institutions and technology change.
All of the instruments that the Government of Kenya has undertaken over the years have had a
positive impact on the farming system of this community. For example, the Kenya National
Dairy Development Project (1980-1995); Taita-Taveta Dairy Cooperative Society (collapsed
in 2005); Taita Horticultural Produce Cooperative Society (all but collapsed); Agricultural
Finance Corporation (moved out of the District in the late 1990s); the previous Government
run Animal health, breeding and extension services; all put dairy and horticulture farming in
the District on a strong and sound footing.

The problem seems to be sustainability and continued implementation of technologies
after completion of projects and institutional changes. This could be a result of the farmers’
slow acceptance of change and pining for the good old days or the strain on the research-
extension-farmer linkage occasioned by liberalization and privatization of services.

Intensified extension and service provision accompanied by a commercialization and
‘go-get’ approach by the farmers themselves are therefore urgently required to stop further
decline. It may not be farfetched to relook at the public good versus private good
classification of services as recommended by Pica-Ciamarra (2008) that Governments retain
the freedom to step into free markets and directly supply private goods when alternative
instruments prove ineffective.
Conclusions

This study has made the following conclusions:
•   The area has all the necessary components of a good dairy production system, but

household livelihoods are still subsistence and there is low level of technology
adoption and general farm management.

•   The major constraints are scarcity of land, high cost of A.I. services, dry season forage
inadequacy and shortage of livestock service providers.

•   Thus, dairy production is still low and inadequate to meet demands for food and
income and there is room for improvement through more intensification, forage
conservation and use of available services and technologies.

We, therefore, recommend capacity building of the farmers and availability of micro-
credit facilities to enable the community move beyond the coping strategies towards



exploitation of the opportunities and commercialization.
Transfer Technology Projects of ICAR.

Agriculture sector occupies the centre stage of India’s social security and overall
economic welfare. Since Independence, India has witnessed significant increase in foodgrain
production (green revolution), oilseeds (yellow revolution), milk (white revolution), fish
(blue revolution), and fruits and vegetables (golden revolution). All these became possible
owing to the application of cutting edge of science coupled with the positive policy support,
and hard work of Indian farmers.

The Indian Council of Agricultural Research (ICAR), an apex organisation for
conducting and co-ordinating agricultural research, has been at the forefront to lead these
agricultural revolutions in the country, making India not only self-sufficient in food but also
with surplus. As a forward looking organisation, fully realising the emerging complex
challenges, ICAR has set a vision to attain ‘Rainbow Revolution covering the entire spectrum
of activities in agriculture which will make India a developed nation free of poverty, hunger,
malnutrition, and environmental safety.

Towards this goal, it is operating two prestigious and mega projects, viz. National
Agricultural Technology Project with emphasis on production system research, organisation
and management reforms and innovations in technology dissemination and Agricultural
Human Resource Development Project with emphasis on improving the quality of agricultural
education. The ICAR began as the Imperial Council of Agricultural Research, an autonomous
body (a registered society) in 1929.
Animal Sciences Division

The Division has seven research institutes, one bureau, two project directorates, six
national research centres, and 11 coordinated research projects.
Achievements

A number of new genotypes in cattle Ð Karan Swiss, Karan-Fries and Frieswal
developed for increased milk production. Murrah, Nili, Ravi and Surti buffaloes improved
for milk production:

•   Three new high producing strains of sheep for fine wool, carpet wool and mutton
evolved; and a strain of Mohair goat developed.

•   Two hybrids of fast-growing poultry broilers and four high producing layer strains
developed and released.

•   Various immuno-biologicals, vaccines, immunodiagnostics, indigenous drugs and
medicines against various infectious and non-infectious diseases of livestock and
poultry, developed.

•   Monoclonals have been developed for the diagnosis of various diseases and
reproductive disorders.

•   ELISA-based diagnostic tests for various livestock and poultry diseases developed for
precise and rapid diagnosis. Effective disease monitoring and surveillance have
resulted in reduced morbidity and mortality. Process, techniques and equipment for the
manufacture of quality milk and dairy products with reliable quality testing methods
developed.

•   Methods of preparation of different recipes and preservation of meat and eggs



developed, and quality testing protocols for egg, meat and meat products standardized.
•   Blending of camel hair and Angora rabbit wool with other fibres and converting those

into yarn suitable for making finished goods achieved.
•   Nutrient requirements of various categories of livestock for different production

functions studied and standards set up.
Technologies for utilisation of cereal straws, agro-by-products, conventional and non-

conventional feeds developed area-wise and regionwise.
•   Artificial insemination and embryo transfer technology used forimprovement of native

germplasm, and production andmultiplication of elite germplasm.

Importance of Agricultural Engineering Division
The Division provides engineering inputs for mechanization of conventional and

protected agriculture, conservation of produce and byproducts from quantitative and
qualitative losses, and value addition and agro-processing enterprises for additional income
and employment, energy management in agriculture and rural living for increasing production
and productivity, and reducing drudgery.
Achievements

Manual, animal and power-operated seedsdrills, and planters, weeders; animal drawn
multi-purpose tool frame; zero-till/strip-till drills, till-planters; puddlers; manual and self
propelled rice transplanters; tall tree, orchard, and high clearance sprayers; self-propelled,
walking/riding and tractor/power tiller mounted vertical conveyor reaper; and multicrop
threshers.

126 types of agricultural machines developed, of which more than 60 have been
commercialized and 23 released for front-line demonstrations.

Hand-operated groundnut-cum-castor decorticator, low-cost grains, pulse, oilseed mills;
power operated straw baler, vegetable dehydrator; manually and power operated dough
mixer; rice puffing machine; crop residue fired and solardrier; cleaners, sifters and graders;
low cost improved storage structures for foodgrains, evaporative cooled structures for fruits
and vegetables.

Machinery for soybean processing and solid, granular and liquid jaggery developed.
Technologies for cotton and jute products developed.

Process for the preparation of shellac, lac dye and wax from lac factory effluents;
insulating varnishes, melfolac, primer and paint compositions, shellac bond powder, aleuritic
and jalaric acids, perfumery compounds developed.

Energy efficient equipment and packages; enhanced system efficiency in use of animate
power; tractors and power tillers; low cost biogas plants; pyrolysed briquetted fuels; low
cost solar cookers and water heaters, solar tracking device; high efficiency cooking stoves;
gasifiers for process heat and mechanical power; charcoal briquetting machine; portable
charring kiln developed.

System improvement and safety in centrifugal pumps; solution to corrosion and
incrustation in tube-wells; construction of wells in hard rock areas; surface, sub-surface and
vertical drainage. Establishment of Agricultural Research Information System (ARIS), a



WAN connecting 28 State agricultural universities and their 120 zonal agricultural stations,
49 ICAR institutes, 10 project directorates, 25 NRCs and its headquarters in Krishi Bhavan.

Importance of Agricultural Extension Division
This is the backbone of the ICAR System for technology assessment, refinement and

transfer to the farmers.
Achievements

25,000 farmers and farm women are trained every year in agriculture and allied fields
such as crop production, plant protection, livestock production and management, soil and
water management, farm machinery and tools, and home science.

Vocational training is imparted to 46,000 rural youth in poultry, dairying, piggery,
beekeeping, fisheries, fruit and vegetable preservation, maintenance and repairing of farm
machinery and tools, and hybrid seed production.

In-service training programme to upgrade the knowledge and skills in transfer of
technologies in agriculture and allied areas for 2,200 extension functionaries in KVKs and
Trainers Training Centres (TTCs).

Front-line Demonstration (FLD) on oilseed and pulse crops benefitting 11,000 farmers.
Training of trainers in frontier areas such as dryland agriculture, animal production,
horticulture, freshwater, aquaculture, marine fisheries, hill agriculture, agricultural
engineering and women in agriculture in TTCs. Multi-locational advance varietal trials of 17
selected crops in 60 centres under irrigated and rainfed conditions under separate cropping
sequences in a joint collaborative Technology Evaluation and Impact Assessment Project
with Crop Science Division.

Identification, assessment and development of gender-specific technologies at the
National Research Centre for Women in Agriculture, Bhubaneshwar (Orissa). Training of
farm women in farm implements and tools at the sub-centre of NRCWA at the Central Institute
of Agricultural Engineering, Bhopal (Madhya Pradesh).

Establishment of 40 Agricultural Technology Information Centres in ICAR Institutes and
SAUs. These centres will provide a Single Window delivery system for technology products,
services and information available in the institutions to the farmers.

Knowing the Animal Husbandry Co-operatives
Agricultural Co-operative Marketing Societies

The art of marketing is more difficult than the art of production and hence it is not a
matter of amateurs more especially so in the case of agricultural produce. The marketing of
farm products should be so systematic, scientific and organised so as to enable the farmer to
negotiate square deal and get a fair share of value of his produce. For this purpose,
agricultural co-operative marketing societies are functioning at different places in the district.
Besides, providing marketing facilities, these societies make arrangements for the supply of
agricultural requisites and consumer articles in the rural area.

There is the Punjab State Co-operative Supply and Marketing Federation (MARKFED at



the State level, wholesale societies at the district level and marketing societies at the market
level.

In 19774-75, there were 8 agricultural co-operative marketing societies in the district,
with a total membership of 9,000. These societies marketed produce worth Rs 260 lakhs
during the year.
Co-operative Farming Societies

A co-operative farming society is a voluntary organisation based on the ideals of self-
help and mutual aid. It is primarily intended to benefit the small farmers and landless
cultivators. The members pool their lands and cultivate them jointly. They also pool their
manpower and other resources. In 1974–75, there were 66 co-operative farming societies in
the district.
Other Societies

Besides the above, there are a number of other co-operative societies in the agricultural
and allied fields. Their number in the district during 1974-75 was as under:

S. No. Type of Societies Number (1974-75)

1. Co-operative Cold Stores 4

2. Co-operative Labour and Construction Societies 51

3. Co-operative Poultry Societies 16

4. Co-operative Dairy Societies 120

5. Co-operative Housing Societies 26

Progress of Scientific Agriculture
The progress of scientific agriculture in various spheres, including in proved

implements, seeds, crop rotation, fallow cultivation, fertilizers and manures is described
below:

Agricultural Implements - With the introduction of high investment intensive agriculture
and multiple cropping pattern it has become essential to ensure timely farm operations of
satisfactory quality that can only be achieved by using efficient and well-adopted machinery
and implements. It is necessary to remove yield reducing handicaps like poor and delayed
seed beds, land preparation and sowing, lack of uniform fertilizer placement, poor
distribution of irrigation or protracted harvest and threshing operations. And it is possible to
do this with the improved, efficient, labour and time saving as well as durable implements
and machinery which are available now. With the rapid change in agricultural technology, the
old type of implements have almost vanished.

The only old implement which exists is mana plough used for sowing. Now the well-to-
do farmers are taking to improved agricultural implements like tractors, disc-harrows, seed-
drills, seed-cum-fertilizer drills, bund-farmers, potato-planters, combine harvesters for wheat
and paddy, wheat thrashers, maize shellers, puddlers, disc-plough, bar-harrow, tillers,
cultivators, levellers and hoes. A large number of diesel engines have also been installed.
The wooden plough has been completely replaced by the iron plough, the pneumatic tyre cart
has taken the place of wooden wheel cart.

Tractors constitute a tremendous source of farm power; they reduce the quantum of
labour and time span normally involved in various agricultural operations. As a power unit,
tractors have progressed from its original primary use as a substitute for the bullocks to the



present position designed for multiple use. It is used both for agricultural operations and for
transporting agricultural produce. There has been a great spurt in the demand for tractors
during the last decade or so. The number of tractors in the Hoshiarpur District rose from 381
in 1966 to 2,215 in 1974-75. Even though the tractors are getting popular with the farmers, yet
draught animals like bullocks are kept in addition to tractors for doing some particular jobs.
So far, tractors have not replaced bullock power entirely.

Seeds : The development of agriculture depends to a great extent on agricultural inputs of
which seeds form the most important part. The district agricultural authorities popularize
improved types of seeds for various crops to improve the yields.

The private agencies and the National Seeds Corporation also assist the farmers in the
supply and distribution of various types of seeds.

The Punjab Improved Seeds and Seedlings Act, 1950, provides for the use of pure seeds
and seedlings recommended by the Department of Agriculture and makes it incumbent on
cultivators, in any notified area, to use only improved varieties of seeds stored by authorized
agents.

There are two Government seed farms in the district at Khiala Bulanda in Tahsil
Hoshiarpur and Baghowal in Tahsil Dasuya.

Crop Rotation: The rotation of crops along with the application of manures and
chemical fertilizers can help in checking the tendency of diminishing returns on land and thus
helps in maintaining the fertility of the soil, and as a result of this the production does not fall
year after year.

The main rotation of crops generally followed by the farmers in the plains of the district
are: paddy-wheat, maize-wheat, maize-potato-wheat, maize-potato, and maize-potato-
sugarcane.

Fallow Cultivation: The cultivation of land which was left fallow in the past for gaining
fertility is called fallow cultivation. However, with the progress of scientific methods of
cultivation, availability of irrigational facilities and fertilizers, etc. this method is losing its
importance. In 1974-75, only 4 thousand hectares of land was left as fallow land in the
district.

Fertilizers and Manures: Soils owes its fertility to certain chemicals like nitrates and
ammonia. In course of time, soil which had been originally rich in nitrogenous matter and
other ingredients necessary for the growth of plants becomes deficient in these ingredients.

Then it is necessary to improve its condition with the application of manures and
fertilizers which make up deficiencies.
Chemical Fertilizers

These are inorganic materials of a concentrated nature, applied mainly to increase the
supply of one or more of the essential nutrients such as nitrogen, phosphorus, potash, etc.

Fertilizers contain these elements in the form of soluble or readily available chemical
compounds. This distinction is, however, not very rigid. In common parlance, the fertilizers
are sometimes called ‘chemical’, ‘artificial’ or ‘inorganic’ manures.

The following table shows the use of chemical fertilizers in the district during 1970-71
to 1974-75:



Year Fertilizers used (Tons)

1970–71 46,124

1971–72 59,134

1972–73 67,223

1973–74 68,084

1974–75 49,928

Local Manurial Resources
Rural Compost and Cattle-Dung Manure: Good quality farmyard manure is perhaps

the most valuable organic matter applied to soil. It is the oldest manure used by man ever
since he took to agriculture and is still the most popular of all manures.

It consists mainly of vegetable substances mixed with animal dung and urine. The East
Punjab Conservation of Manures Act, 1949 (Amended in 1950) provides for the setting up of
manure conservation committees and empowers the State Government to notify particular
areas for the purpose of conserving manure and makes it incumbent on cultivators to take such
manures as may be necessary for the purpose. The rural compost scheme was made
permanent in the State in October 1966.

The rural compost prepared in the district during the last five years i.e. from 1970–71 to
1974–75 is given below:

Year Rural Compost prepared (in Metric Tons)

1970–71 46,484

1971–72 48,308

1972–73 43,403

1973–74 58,652

1974–75 84,698

Green Manuring: This is the cheapest and the best practice for building up soil fertility.
It provides organic matter and nitrogen to the soils, besides, improvement of the physical
properties of the soil and conservation of moisture. The popular green manure crops are
guara or cluster bean, dhaincha, sann-hemp, senji and barseem.

The scheme for the extension of green manuring in the State was introduced in April
1961. The area under green manuring in the district, during 1970–71 to 1974–75, is given
below:

Year Area under Green Manuring (Area in Hectares)

1970–71 16,961

1971–72 16,289

1972–73 16,046

1973–74 14,609

1974–75 19,846

Town Compost and Sullage Utilisation
Town Compost: The town compost scheme was introduced in the State in 1944. Under

this scheme, all town wastes are collected and allowed to decompose in trenches. It yields
organic manure of high quality. The quantity of town compost prepared in the district, during



1970–71 to 1974–75, is given below:
Year Town Compost Prepared (in Metric Tons)

1970–71 813

1971–72 491

1972–73 430

1973–74 862

1974–75 906

Sullage Utilisation
The water as well as the plant nutrients and organic matter supplied by sewage or sullage

is highly useful for almost all crops. It is easily available for fields in the vicinity of towns.
Agricultural Insect-pests and Diseases and Obnoxious Weeds Insect-pests and

Diseases: Protection of crops from pests and diseases fertilizers and assumes special
significance in the wake of increased consumption of improved seeds. The high-yielding
cereals grown largely with indigenous varieties are comparatively more susceptible to pests
and diseases. Plant protection measures contribute significantly towards enhancing
agricultural production. The scheme of plant protection was launched in the district in June
1972. Under the scheme, Plant Protection Inspectors, Agricultural Inspectors, Beldars and
Mechanics are employed to guide the cultivators as to how to escape from these diseases
which mitigate agricultural productivity.
Research Stations

The Punjab Agricultural University, Ludhiana is running two research stations, viz., Fruit
Research Station at village Gangian, Tahsil Dasuya and Dry Land Farming Research Station
at Saroya, Tahsil Garhshankar. The Fruit Research Station, Gangian was set up in 1972.
Previously, it was a Government seed farm. It is located at a distance of 3 km from Dasuya on
the Dasuya-Hoshiarpur road in the submontane tract of the Punjab, which has a great potential
for fruit growing. The main objective of this station is to preserve the sucking type of seedling
mangoes as well as to conduct research on different aspects of litchi, citrus, pear, ber, peach,
plum, apricot, almond, guava, sapota, and loquat. It has a beautiful designed laboratory-cum-
office and a rest house. Besides, it has established a commercial nursery. Large number of
fruit plants of different varieties have been supplied to the growers from this nursery. A Dry
Land Farming Research Station, functions at Saroya. Its main objective is to develop dry land
technology for kandi and bet areas.
Animal Husbandry, Poultry and Fisheries

Punjab is predominantly an agricultural State and its economy depends chiefly on its
increased livestock production and its well-being. The clarion call of the day, when the State
is passing through green revolution, is to produce more milk, eggs, and wool to cope with the
growing needs of the human population. This is being done through introduction of large-scale
cross-breeding programme in the State and improved feeding and management practices and
controlling the conflagration of contagious diseases.
Animal Health Wing and Animal Breeding Wing

At the district level, the Animal Husbandry Department comprises two wings, viz.,
Animal Health Wing and Animal Breeding Wing.

Animal Health Wing: It is under the charge of the District Animal Husbandry Officer,



Hoshiarpur, who is assisted by 22 Veterinary Assistant Surgeons, 41 Veterinary Compounders
and 19 Stock Assistants, besides Class III and miscellaneous Class IV staff.

The main activities of this wing are: to treat animals for surgical incidences and against
systematic disturbances; to publicize the hygienic milk production; to organise farmers
training camps; to ensure hygienic meat supply; to deal with the vetrolegal cases; to regulate
the supply of rice polish for poultry; to attend to contagious diseases outbreak reports; to
promote poultry, piggery, sheep and goat raising; and to keep a book on the cattle fairs and
cattle export, etc. These activities are carried out through 22 veterinary hospitals, 19
permanent outlying veterinary dispensaries, and 11 veterinary touring dispensaries.
Animal Breeding Wing

On this side, the District Animal Husbandry Officer, Hoshiarpur, is assisted by 2
Veterinary Assistant Surgeons, 32 Livestock Assistants, 26 Bull Attendants, 21 Attendants, 5
Laboratory Assistants and 2 Inseminators. The main activities of this wing are: to keep up the
breeding efficiency of bulls; to produce semen from bulls and supply it to the key village units
for artificial insemination; to organise camps for increasing the productive efficiency of the
cows and buffaloes; to hold camps for calf health; to organise calf rally in villages; and to
propagate enhanced high quality fodder production. These activities are carried through 9
Key Village Blocks under the charge of trained Veterinary Assistant Surgeons and 29 Key
Village Units, under the charge of trained Stock Assistants.
Development of Gaushalas

This scheme was introduced in the Punjab during 1956-57. There were, in 1974-75, two
gaushalas, one each at Hoshiarpur and Jaijon in the district.
Cattle Fairs and Shows

Though cattle fairs are held all over India but the cattle fairs of Punjab are most
important. These cattle fairs and shows serve a very useful purpose by bringing the buyers
and sellers of the cattle in direct touch. The good quality cattle are also kept for
demonstration. Besides, these yield revenue to the authorities. In 1967, the Punjab
Government nationalized the cattle fairs throughout the State by promulgating the Punjab
Cattle Fairs (Regulations) Ordinance, subsequently replaced by the Punjab Cattle Fairs
(Regulation) Act of 1967. In each district, a Cattle Fair Officer, with necessary supporting
staff, organises cattle fairs. In the Hoshiarpur District, cattle fairs and shows are held at
Mukerian, Tanda, Talwara, Bhunga and Mahalpur.
Castration

With a view to eliminating scrub bulls and inferior male stock, 2,344 animals were
castrated during 1974-75, in the Hoshiarpur District.

How does the Control of Menace Works for Wild Stray Cattle
There is no stray cattle in the district as the cross-breeding of cattle has tempted the

owners to get their cattle cross-bred. The surplus cattle are lifted by the cattle traders from
the fairs held in the district.
Area Under Fodder Crops

Fodder crops have gained importance with the reduction in grazing facilities. Cattle feed
can be divided into three broad classes, viz., concentrates, dry fodder, and green fodder. Dry



fodder is mostly bhusa and straw which are the by-products of foodgrains. As the production
of foodgrains increases, the quantity of straw also increases. Its supply is likely to keep pace
with demand, but the straw has very low nutritive value. Quality cattle cannot live on it alone.
The concentrates, which are grains oilkcakes, cotton seed, etc. are more nutritious. Green
grasses are generally available during the rainy season. Jowar (chari), berseem, oats (javi)
and guara constitute the main fodder crops grown in the district.
Dairy Farming

Milk, one of the major products of animal husbandry, is an important item of food. The
main source for the supply is buffalo and cow and of these, buffalo is the principal milk
animal. Though sheep and goats are also source of milk but due to low yield, these are of
little commercial importance. In 1972, the number of cattle (cows) and buffaloes in the
district was about 2,59,900 and 3,28,300, respectively.

There is no regular dairy farm in the district, but a large number of people in adjoining
villages and towns maintain small dairies for supply of milk to the townfolk. With milch
cattle of good quality, dairy farming can be quite remunerative occupation. With the setting up
of a milk plant at Hoshiarpur under the co-operative sector and a milk chilling centre at
village Ghugial (Tahsil Hoshiarpur), dairy farming is getting popular.
Sheep Breeding

There is no sheep breeding farm in the district but a number of people in the villages
keep sheep and goats. During 1972, the number of sheep and goats in the district was 3,900
and 95,900, respectively.
Poultry Farming

In these days, interest in keeping poultry is on the increase, and many persons breed it on
scientific lines. The Governor advances loans for poultry farming. There is neither any
government poultry farm nor any poultry extension centre in the district. However, the
Government Service Centres at Mukerian, Dasuya, Tanda Urmar, Hoshiarpur, Mahalpur and
Garhshankar give counselling on poultry farming. According to the livestock Census of 1972,
there were 4,08,700 poultry birds in the district.
Piggery

Pig being prolific breeder and quick grower, is the animal of choice for meeting the
growing demand of meat and meat-products. Because of quick multiplication and low feeding
cost, need for piggery development has been recognised and for this purpose the Department
of Animal Husbandry, Punjab, has set up six piggery farms in the State for the supply of boars
and sows to the breeders. But none of these six piggery farms fall in the Hoshiarpur District.
However, there are two private piggery farms at Mukerian and Nasrala and two under the
Marginal Farmer’s and Agricultural Labourer’s Agency, Hoshiarpur.
Fisheries

The term fisheries is usually applied to all forms of life in the river and the sea. The life
in water is a valuable source of protein as well as Vitamins A and B. Fish is one of the
important protective foods because of its high nutritive value.

The District Fisheries Officer, Hoshiarpur, is incharge on the fisheries in the district. He
is under the administrative control of the Assistant Director of Fisheries, Amritsar Circle,
Amritsar. The District Fisheries Officer, Hoshiarpur, is assisted by 2 Fisheries Officers (one
each posted at Talwara and Hoshiarpur), 4 Field Assistants, 2 Fishermen, besides Class IV



staff. There are two rivers of permanent flow in the district, namely, the Beas and Satluj and
they flow along the northern and southern boundaries of the district. These rivers abound in
fish of which the mahaseer and rohu are considered the best. The smaller streams, the
Chhambs, and some of the larger tanks also abound in fish.

From 1960-61 to 1974-75, 37.23 hectares of panchayat ponds in the district were
brought under fish-culture. In 1974-75, the area stocked with 3,000 fish in the district was
1.42 hectares and the income from fisheries was Rs 55,206.

There is little scope for pisciculture in this district as the soil is almost sandy and does
not retain water for the whole year. The main source of water supply is rain and most of the
ponds and tanks go dry in the months of May and June. The fish culture is being done by the
department on share basis with the owners.

Knowing the Animal Diseases and Veterinary Hospitals
Animal Diseases

Diseases have always remained and will continue to remain an important factor in
livestock improvement work as they reduce their productive capacity and lower their utility.
The diseases common to the cattle in the district are gal ghotu (haemorrhagic septicaemia),
sita matla or mogh wah (rinderpest), rorah or muh-khur (foot-and-mouth disease), jokan
(fascialiasis), saraha (trypanosomiasis) and lahu mutana (babesiasis). There was no
mortality due to these diseases in the district during 1974-75.

Veterinary Hospitals: With a view to providing efficient health cover to the livestock
and control conflagration of contagious diseases, there was a network of 22 veterinary
hospitals, 19 permanent outlying dispensaries, 11 veterinary touring dispensaries and 10
artificial insemination centres in the district. The number of cases treated by these institutions,
during 1974-75 was 1,12,169. Besides, 1,25,823 vaccinations were inoculated to the
animals. The number of animals covered by artificial insemination and natural methods,
during the same year was 25,310 and 549, respectively.
Forestry

The Hoshiarpur district falls under the jurisdiction of the Divisional Forest Officer,
Hoshiarpur Forest Division, Hoshiarpur, whose office was established on April 1,1939. The
jurisdiction of this division extends to the entire area of Garshankar, Hoshiarpur and Dasuya
tahsils of the district. The Divisional Forest Officer, Hoshiarpur, is assisted by 1 Attached
Officer, 7 Forest Rangers, 2 Deputy Rangers, 25 Foresters and 106 Forest Guards, besides
ministerial Class III and miscellaneous Class IV staff.

There is a research training school at Hoshiarpur which imparts training in forestry to the
Forest Rangers, Foresters and Forest Guards:

(i) Importance of forestry in the economy of the district: Tree Growth has
always occupied a dominant place in the economy of the district because of
its typical topography terrain, configuration and soil features. Green glory of
Hoshiarpur was a distinctive feather in the cap of the district and was an
attractive invitation for all the refined senses of human instincts including
art, nature, sport, game and fruit. Forestry in this district has been termed as
mother of agriculture and, if destroyed or neglected can only result in



spoiling of its existing off-spring. The forests, apart from a source of timber
and fire-wood requirement, also supply raw materials for paper-making toy
making, furniture, etc. The Hoshiarpur district is known for making high
class furniture of different species of wood available here. There are four
resin and turpentine factories which consume resin produced from chil trees
in this district. Besides, there are bamboo trees in the district, out of which
basket making furniture, chicks, charpoys and poles are made. The bhabbar
is another forest produce which is used for making rope and strings and
packing mango fruit, etc.

(ii) Area under forests: The Hoshiarpur Forest Division consists of hilly
portion mainly of Shiwalik Range in the Dasuya and Hoshiarpur tahsils and
the rest of the area is mainly Kandi area and cho beds. There are three
reserve forests, viz., Bindra Ban, Karanpur and Ban Nand Bir in Dasuya
tahsil which are mostly in hills. The other forest areas consist of evacuee
forests, which were purchased from the Rehabilitation Department as ‘gair
mumkin’ muslim property. There are also private areas under the charge of
this division which are closed for certain period under Sections 4 and 5 of
Land Preservation (chos) Act, 1900. This division also manages the strips
alongwith P.W.D. roads, rails and canals. In 1974–75, the area under forests
under the control of the Hoshiarpur Forest Division, Hoshiarpur, was
76,472.40 hectares.

The forests in the district are classified, according to the legal status, into Reserved,
Protected and Unclassed, which are mentioned below:
Reserved Forests

There are three reserve forests in the district, viz. Bindra Ban, Karanpur and Ban Nand
Bir in Dasuya Tahsil. Pure forests of bamboos are found in Karanpur and Bindra Ban reserve
forests. The bamboo clumps are found at their best on northern aspects, in sheltered
depression and particularly on well drained steep slopes on favourable aspects and in such
situations they form a canopied over wood with little under growth of brush wood. In these
forests the trees of dhak, amaltas, kurchi, chhal, bir, kinnu, etc. are also found. The area
under reserve forest in the district, during 1974–75, was 2,658.79 hectares.
Protected Forests

All rail, road and canal strips have been declared as Protected Forests by the State
Government. These are being stocked mainly with shisham and at places with other species
like chil, khair, kinn, flahi, mangoes, eucalyptus, and ornamental and fruit trees.
Unclassed Forests

These are newly acquired areas, transferred to the Forest Department by the
Rehabilitation Department during 1971-72. These are stocked with shisham, kikar, khair,
kinn, etc. During 1974-75, the area under unclassed forests in the district was 6,271.41
hectares.
Forest Produce

The major forest produce are trees and fuel wood, and minor forest produce are, resin,
bhabber grass, fruits and bamboos.



Floods
Generally, floods are caused by the overflowing of rivers or due to excessive rains.

However, floods are caused in Hoshiarpur district due to the existence of 108 chos which in
turn are due to the topographical location of the district.

The chos taking their rise from the Katar Dhar Sola Singhi (sixteen horn ridge) flow
through this district, at short distances from each other, during the rainy season and spread
debris of sand and gravel over the gentle sloping plains and render vast land infertile in the
district, besides causing loss to village abadis, roads, railways, etc. It is estimated that about
30 per cent of the area of the district is affected by chos. In winter, sand blown from their
beds destroys fertility of the surrounding lands.

To meet this menace, detailed ground, soil hydraulic and sediment surveys were
conducted and elaborate projects based thereon were taken up by the Punjab Government in
1950. The contiguous chos were combined into one group, and in that manner eleven such
groups were formed. The important are: Nasrala group of chos, Mehngarwal group, and
Langerpur-Dasuya chos. The Nasrala group of chos was canalized in 1961 and about 90
villages of the district and the Hoshiarpur town were bettered by these chos, were fully
protected.

Success Story of Poultry Revolution in Lohardaga
Most of the villagers in Lohardaga district are engaged in agricultural activities for their

livelihood. With hardly 12% of the agricultural land having irrigational facilities, most of the
farmers are heavily dependent on rainfall for agricultural production. Nevertheless,
production is quite erratic. Keeping this in mind, the district administration decided to
provide some additional source of income to the poor families. Engaging the rural womenfolk
in various allied activities through Self help groups was the best solution. Various activities,
viz., dairy, poultry, vermin-compost, goat rearing activity, piggery etc were taken up.
Why Poultry?

Market study by Peter Rebero and Nishant Kurup, interns from Goa Institute of
Management in May 2002 showed that the whole Jharkhand particularly Ranchi is a huge
deficit market. The daily sell in Ranchi is 20 tons of live bird but the average daily
production in and around Ranchi is only 5 tons. 15 tons of live poultry birds are being
purchased from nearby states. The annual growth of poultry market is estimated to be 20%.
Seeing this immense potential, members of Self Help Groups of Kuru block of Lohardaga
with support from PRADAN, a local NGO, decided to take poultry activity as a livelihood
option.

Lohardaga Grameen Poultry Cooperative Society Ltd came in existence in November
2002. It comprised of 160 members. It was registered under Jharkhand Self supporting act
1997. After the cooperative was registered, department of cooperatives, government of
Jharkhand released an amount of Rs 28.35 lakh. Out of this, Rs 10 lakh was for working
capital, Rupees 2 lakh for office cum training centre and the rest Rs 16.35 lakh for subsidy to
161 members for shed construction.
RSVY — A Boon In Disguise

Seeing the immense potential of this activity in the district and the demand from poor



villagers, the district administration, headed by the Deputy Commissioner, Ms. Aradhana
Patnaik, in the year 2004-05, decided to take up Poultry Activity on amass scale. 400 units
were initially taken up, amounting to Rs 161.10 lakhs, of which Rs 50 lakhs was funded from
RSVY and Rs. 111.10 lakhs was in the form of bank loan and members contribution.
Encouraged by the success and the huge demand from villagers, 400 more units were taken up
in the year 2005-06 from RSVY. The unit cost per unit was Rs 40,275, of which subsidy was
Rs 12,500 and the rest Rs 27,775 was loan component.
Objective of the Cooperative

Poultry farming is a lucrative business but not always. Many a times due to fluctuation of
prices of input as well as output in market, the farmers have to bear huge losses. Poor farmers
do not have sufficient backup to cope up during the lean period. As collectivization helps the
farmers bargain in the market, the basic objective of the cooperative is to purchase raw
materials in bulk and marketing of birds collectively. Chicks are provided to the members at a
fixed price, lower than the prevailing market price, round the year. The ready birds are
picked from the sheds of the members at a fixed price round the year and sold in the market at
prevailing market price. All these services are provided to the members’ right at their door
steps. In this way, the farmers are neither getting affected with the price fluctuation of input
nor ready birds. They get almost a fixed income every batch. The income will fluctuate only
with skill, manual input and management of the individual farmer.
Feed Unit under RSVY

To sustain in the market, it was essential to reduce the cost of production. Since feed
alone consists of 65% of the cost of production, the district administration decided to
construct a feed plant, the first of its kind in Jharkhand, from RSVY. Before construction of the
unit, feed for the co-operative were being purchased from Kolkata and Indore, which was
costly as well as not so fresh. Poultry feed consists of 60% of maize.

Most of the feed mills in India depend on the maize produced in Bihar and Jharkhand. It
was decided to procure concentrate from other places and purchase maize locally. The total
cost was Rs 4 lakh, out of which Rs 2 lakh was subsidy under RSVY and rest were
contributed by cooperative society. After the plant started producing feed, it has reduced the
cost of production by Rs 2 per kg and the profit has increased by Rs 500 to 600 per month per
member. The unit produces 9 to 10 tonnes feed per day. Eight rural youths are earning their
livelihood from this unit. At present, this unit has gone one step ahead. Soya De-oiled cake is
being procured from Indore. This has improved the feed quality further.
Hatchery Under RSVY

After feed, chick is another important component. This constitutes around 25% of the cost
of production. It was thus decided to construct a poultry Hatchery from RSVY with the dual
objective of reducing the cost of production and ensuring quality chicks. The largest Hatchery
of Jharkhand and the first of its kind in the State, with a capacity of 3 lakh day old chicks per
month is about to be made operational. The building has been constructed and equipments
have been ordered. The production is expected within 2 months. After it starts functioning, the
cost of production per kilogram of chicken would further go down by Rs 2 and the profit per
member would go by another Rs 500 to 600 per month. This would help the farmers compete
with the big farmers of near by states. Nearly 60 persons would be employed in this hatchery.
The total cost is Rs 96.404 lakhs of which Rs 58.099 lakhs is subsidy from RSVY and rest is
bank loan as well as contribution from cooperative. The hatchery is expected to be functional



by July 2006.
Training and Capacity Building of Farmers under RSVY

A seven days training programme was provided by PRADAN in collaboration with the
district Animal Husbandry Officer. A total of Rs 7 lakhs was provided for imparting training
to farmers from RSVY.
Broiler Farming: 7 Day Training

In broiler farming, the first week determines to a large extent the performance of bird.
A1-week on-job residential training to the farmers is designed. For a batch of 20 trainees, 10
sheds are ear-marked and chicks are ordered. Twenty trainees are invited a day before the
arrival of the chicks. The trainees are involved in the process of shed disinfection and
preparing for the brooding unit. After the chicks arrive 2 farmers are allocated to each shed
along with the shed owner. Together they take care of brooding of their respective sheds
under the supervision of the veterinary doctor. Everyday there are two classroom sessions
where theoretical understanding is provided. After doing first vaccination, the guest trainees
would return home and prepare their own sheds for placement of chicks. The host trainees
would continue to be trained under the supervision of the veterinary doctor.
Fighting Bird Flu

Bird flu has always been a nightmare for the people related to poultry throughout the
world. The poor farmers have suffered most. Bird flu has affected the whole poultry industry
so this cooperative is bound to be effected. The co-operative has incurred a loss of Rs 25
lakh this year due to bird flu but the members were not much affected as the co-operative was
purchasing the birds at a fixed price, which was being offered earlier. It has also helped the
members carry on with the activity by providing working capital which otherwise would
have been eroded. Presently, with the improvement in the market, the co-operative is
expected to recover its loss soon. The members joined hand together and reduced their
margin of profit during bird flu to help co-operative cope up with the situation.
Achievement

At present 861 farmers (all women) are engaged in the activity. Two years back, only
161 farmers were into the activity. The daily broiler production is 4.0 tonnes per day. Within
last one year, the farmers have earned Rs 52.37 lakhs as profit. The co-operative has an
annual turnover of Rs 653 lakhs. 861 tribal families have been directly benefited from this
activity as the average monthly income per member has now increased by Rs 2000—Rs
2500.
Outcome

Employment: This activity is directly benefiting 861 rural SC, ST women who are
earning around Rs 2000 per month. More than 50 rural educated youths are also earning their
livelihood by playing a support role to the co-operative. Another 50 persons would be
employed in the hatchery within a month. Being a naxalite-affected area this has a very
positive impact in the community.

Migration Reduced: Migration has reduced to a great extent. Earlier migration was
quite common in this area due to lack of livelihood opportunities.

Socio-economic Development: Apart from imparting financial and economic
independence to the families of the cooperative members, this activity has helped in
improving the standard of living of the people. It has also indirectly helped in socio-



economic development of the villages involved as the health and educational standards have
improved and the participation and active involvement of rural women in implementation of
various government schemes has improved significantly.

Social Binding: Apart from improving the socio-economic standard of the poor
families, it has also created social binding and a sense of collective ownership amongst the
women. The classic example is fighting bird flu. None of them stopped farming during the
period and they all helped the co-operative in tackling the situation by not taking the profit
during the period and reducing their own margin.

Entrepreneurial Skills: Women have gained the enterprising skills through this activity
and hence their bargaining power has increased.

Social Status of Women Improved: Since this activity is totally done by women and the
income goes directly in the hands of women, the status and say of women folk in the family
has increased. Cash earning helps them in spending, which help them, lead a better life. They
have started investing in social security schemes like LIC, fix deposit. They also invest in
having better fooding and better clothing etc. Hence this activity has helped them lead a life
with dignity.

Important Principles of Co-operation
Definition

A co-operative is an autonomous association of persons united voluntarily to meet their
common economic, social, and cultural needs and aspirations through a jointly-owned and
democratically-controlled enterprise.
Values

Co-operatives are based on the values of self-help, self-responsibility, democracy,
equality, equity and solidarity. In the tradition of their founders, co-operative members
believe in the ethical values of honesty, openness, social responsibility and caring for others.
Principles

The co-operative principles are guidelines by which co-operatives put their values into
practice.
Voluntary and Open Membership

Co-operatives are voluntary organisations, open to all persons able to use their services
and willing to accept the responsibilities of membership, without gender, social, racial,
political or religious discrimination.
Democratic Member Control

Co-operatives are democratic organisations controlled by their members, who actively
participate in setting their policies and making decisions. Men and women serving as elected
representatives are accountable to the membership. In primary co-operatives members have
equal voting rights (one member, one vote) and co-operatives at other levels are also
organised in a democratic manner.
Member Economic Participation

Members contribute equitably to, and democratically control, the capital of their co-
operative. At least part of that capital is usually the common property of the co-operative.



Members usually receive limited compensation, if any, on capital subscribed as a condition
of membership. Members allocate surpluses for any or all of the following purposes:
developing their co-operative, possibly by setting up reserves, part of which at least would
be indivisible; benefiting members in proportion to their transactions with the co-operative;
and supporting other activities approved by the membership.
Autonomy and Independence

Co-operatives are autonomous, self-help organisations controlled by their members. If
they enter into agreements with other organisations, including governments, or raise capital
from external sources, they do so on terms that ensure democratic control by their members
and maintain their co-operative autonomy.
Education, Training and Information

Co-operatives provide education and training for their members, elected representatives,
managers, and employees so they can contribute effectively to the development of their co-
operatives. They inform the general public—particularly young people and opinion leaders—
about the nature and benefits of co-operation.
Co-operation among Co-operatives

Co-operatives serve their members most effectively and strengthen the co-operative
movement by working together through local, national, regional and international structures.
Concern for Community

Co-operatives work for the sustainable development of their communities through
policies approved by their members.

Service Co-operatives
A cooperative (also co-operative; often referred to as a co-op or coop) is a business

organisation owned and operated by a group of individuals for their mutual benefit.
Cooperatives are defined by the International Cooperative Alliance’s Statement on the Co-
operative Identity as autonomous associations of persons united voluntarily to meet their
common economic, social, and cultural needs and aspirations through jointly-owned and
democratically-controlled enterprises. A cooperative may also be defined as a business
owned and controlled equally by the people who use its services or by the people who work
there. Cooperative enterprises are the focus of study in the field of cooperative economics.
Origins

Cooperation dates back as far as human beings have been organising for mutual benefit.
Tribes were organised as cooperative structures, allocating jobs and resources among each
other, only trading with the external communities. Post-industrial Europe is home to the first
cooperatives from an industrial context.

In 1761, the Fenwick Weavers’ Society was formed in Fenwick, East Ayrshire, Scotland
to sell discounted oatmeal to local workers. Its services expanded to include assistance with
savings and loans, emigration and education. In 1810, Welsh social reformer Robert Owen,
from Newtown in mid-Wales, and his partners purchased New Lanark mill from Owen’s
father-in-law and proceeded to introduce better labour standards including discounted retail
shops where profits were passed on to his employees. Owen left New Lanark to pursue other
forms of co-operative organisation and develop co-op ideas through writing and lecture. Co-



operative communities were set up in Glasgow, Indiana and Hampshire, although ultimately
unsuccessful. In 1828, William King set up a newspaper, The Cooperator, to promote Owen’s
thinking, having already set up a cooperative store in Brighton.

The Rochdale Society of Equitable Pioneers, founded in 1844, is usually considered the
first successful co-operative enterprise, used as a model for modern co-ops, following the
‘Rochdale Principles’. A group of 28 weavers and other artisans in Rochdale, England set up
the society to open their own store selling food items they could not otherwise afford. Within
ten years there were over 1,000 co-operative societies in the United Kingdom. Other events
such as the founding of a friendly society by the Tolpuddle Martyrs in 1832 were key
occasions in the creation of organised labour and consumer movements.
Social Economy

In the final year of the 20th century, cooperatives banded together to establish a number
of social enterprise agencies which have moved to adopt the multi-stakeholder cooperative
model. In the last 15 years (1994-2009) the EU and its member nations, have gradually
revised national accounting systems to “make visible” the increasing contribution of social
economy organisations.
Organisational and Ideological Roots

The roots of the cooperative movement can be traced to multiple influences and extend
worldwide. In the Anglosphere, post-feudal forms of cooperation between workers and
owners, that are expressed today as “profit-sharing” and “surplus sharing” arrangements,
existed as far back as 1795. The key ideological influence on the Anglosphere branch of the
cooperative movement, however, was a rejection of the charity principles that underpinned
welfare reforms when the British government radically revised its Poor Laws in 1834. As
both state and church institutions began to routinely distinguish between the ‘deserving’ and
‘undeserving’ poor, a movement of friendly societies grew throughout the British Empire
based on the principle of mutuality, committed to self-help in the welfare of working people.

Friendly Societies established forums through which one member, one vote was
practiced in organisation decision-making. The principles challenged the idea that a person
should be an owner of property before being granted a political voice. Throughout the second
half of the nineteenth century (and then repeatedly every 20 years or so) there has been a
surge in the number of cooperative organisations, both in commercial practice and civil
society, operating to advance democracy and universal suffrage as a political principle.
Friendly Societies and consumer cooperatives became the dominant form of organisation
amongst working people in Anglosphere industrial societies prior to the rise of trade unions
and industrial factories. Weinbren reports that by the end of the 19th century, over 80% of
British working age men and 90% of Australian working age men were members of one or
more Friendly Society.

From the mid-nineteenth century, mutual organisations embraced these ideas in economic
enterprises, firstly amongst tradespeople, and later in cooperative stores, educational
institutes, financial institutions and industrial enterprises. The common thread (enacted in
different ways, and subject to the constraints of various systems of national law) is the
principle that an enterprise or association should be owned and controlled by the people it
serves, and share any surpluses on the basis of each members’ cooperative contribution (as a
producer, labourer or consumer) rather than their capacity to invest financial capital.



The cooperative movement has been fuelled globally by ideas of economic democracy.
Economic democracy is a socioeconomic philosophy that suggests an expansion of decision-
making power from a small minority of corporate shareholders to a larger majority of public
stakeholders. There are many different approaches to thinking about and building economic
democracy. Both Marxism and anarchism, for example, have been influenced by utopian
socialism, which was based on voluntary cooperation, without recognition of class conflict.
Anarchists are committed to libertarian socialism and they have focused on local
organisation, including locally-managed cooperatives, linked through confederations of
unions, cooperatives and communities. Marxists, who as socialists have likewise held and
worked for the goal of democratizing productive and reproductive relationships, often placed
a greater strategic emphasis on confronting the larger scales of human organisation. As they
viewed the capitalist class to be prohibitively politically, militarily and culturally mobilized
in order to maintain an exploitable working class, they fought in the early twentieth century to
appropriate from the capitalist class the society’s collective political capacity in the form of
the state, either through democratic socialism, or through what came to be known as Leninism.
Though they regard the state as an unnecessarily oppressive institution, Marxists considered
appropriating national and international-scale capitalist institutions and resources (such as the
state) to be an important first pillar in creating conditions favourable to solidaristic
economies. With the declining influence of the USSR after the 1960s, socialist strategies
pluralized, though economic democratizers have not as yet established a fundamental
challenge to the hegemony of global neoliberal capitalism.
Meaning

Cooperatives as legal entities: A cooperative is a legal entity owned and
democratically controlled by its members. Members often have a close association with the
enterprise as producers or consumers of its products or services, or as its employees.

In some countries, e.g., Finland and Sweden, there are specific forms of incorporation
for co-operatives. Cooperatives may take the form of companies limited by shares or by
guarantee, partnerships or unincorporated associations. In the USA, cooperatives are often
organised as non-capital stock corporations under state-specific cooperative laws. However,
they may also be unincorporated associations or business corporations such as limited
liability companies or partnerships; such forms are useful when the members want to allow:

1.   some members to have a greater share of the control, or
2.   some investors to have a return on their capital that exceeds fixed interest, neither of

which may be allowed under local laws for cooperatives. Cooperatives often share
their earnings with the membership as dividends, which are divided among the
members according to their participation in the enterprise, such as patronage, instead
of according to the value of their capital shareholdings (as is done by a joint stock
company).

Different Types of Cooperative Governance in Farming
Retailers ‘ Cooperative

A retailers’ cooperative (known as a secondary or marketing cooperative in some
countries) is an organisation which employs economies of scale on behalf of its members to
get discounts from manufacturers and to pool marketing. It is common for locally-owned



grocery stores, hardware stores and pharmacies. In this case, the members of the cooperative
are businesses rather than individuals.

The Best Western international hotel chain is actually a retailers’ cooperative, whose
members are hotel operators, although it now prefers to call itself a “nonprofit membership
association.” It gave up on the “cooperative” label after some courts insisted on enforcing
regulatory requirements for franchisors despite its member-controlled status.
Worker Cooperative

A worker cooperative or producer cooperative is a cooperative, that is owned and
democratically controlled by its “worker-owners”. There are no outside owners in a “pure”
workers’ cooperative, only the workers own shares of the business, though hybrid forms in
which consumers, community members or capitalist investors also own some shares are not
uncommon. In practice, control by worker-owners may be exercised through individual,
collective or majority ownership by the workforce, or the retention of individual, collective
or majority voting rights (exercised on a one-member one-vote basis). A worker cooperative,
therefore, has the characteristic that the majority of its workforce own shares, and the
majority of shares are owned by the workforce. Membership is not always compulsory for
employees, but generally only employees can become members either directly (as
shareholders) or indirectly through membership of a trust that owns the company.

The impact of political ideology on practice constrains the development of co-operatives
in different countries. In India, there is a form of workers’ cooperative which insists on
compulsory membership for all employees and compulsory employment for all members.
That is the form of the Indian Coffee Houses. This system was advocated by the Indian
communist leader A. K. Gopalan. In places like the UK, common ownership (indivisible
collective ownership) was popular in the 1970s. Cooperative Societies only became legal in
Britain after the passing of Slaney’s Act in 1852. In 1865 there were 651 registered societies
with a total membership of well over 200,000. There are now more than 400 worker co-
operatives in the UK, Suma Wholefoods being the largest example with a turnover of £24
million.

Spanish law permits owner-members to register as self-employed enabling worker-
owners to establish regulatory regimes that support cooperative working, but which differs
considerably from co-operatives that are subject to Anglo-American systems of law that
require the co-operative (employer) to view (and treat) its worker-members as salaried
workers (employees). The implications of this are far-reaching, as this requires co-operatives
to establish authority driven statutory disciplinary and grievance procedures (rather than
democratic mediation schemes), impacting on the ability of leaders to enact democratic forms
of management and counter the authority structures embedded in the dominant system of
private enterprise centred around the entrepreneur.
Social Cooperative

A particularly successful form of multi-stakeholder cooperative is the Italian “social
cooperative”, of which some 7,000 exist. “Type A” social cooperatives bring together
providers and beneficiaries of a social service as members. “Type B” social cooperatives
bring together permanent workers and previously unemployed people who wish to integrate
into the labour market.

Social cooperatives are legally defined as follows:



•   no more than 80% of profits may be distributed, interest is limited to the bond rate and
dissolution is altruistic (assets may not be distributed)

•   the cooperative has legal personality and limited liability
•   the objective is the general benefit of the community and the social integration of

citizens
•   those of type B integrate disadvantaged people into the labour market. The categories

of disadvantage they target may include physical and mental disability, drug and
alcohol addiction, developmental disorders and problems with the law. They do not
include other factors of disadvantage such as race, sexual orientation or abuse.

•   type A cooperatives provide health, social or educational services
•   various categories of stakeholder may become members, including paid employees,

beneficiaries, volunteers (up to 50% of members), financial investors and public
institutions. In type B co-operatives at least 30% of the members must be from the
disadvantaged target groups

•   voting is one person one vote
A good estimate of the current size of the social cooperative sector in Italy is given by

updating the official Istituto Nazionale di Statistica (Istat) figures from the end of 2001 by an
annual growth rate of 10% (assumed by the Direzione Generale per gli Ente Cooperativi).

This gives totals of 7,100 social cooperatives, with 267,000 members, 223,000 paid
employees, 31,000 volunteers and 24,000 disadvantaged people undergoing integration.
Combined turnover is around 5 billion euro. The cooperatives break into three types: 59%
type A (social and health services), 33% type B (work integration) and 8% mixed. The
average size is 30 workers.
Consumers’ Cooperative

A consumers’ cooperative is a business owned by its customers. Employees can also
generally become members. Members vote on major decisions, and elect the board of
directors from amongst their own number. A well known example in the United States is the
REI (Recreational Equipment Incorporated) co-op, and in Canada: Mountain Equipment Co-
op. The world’s largest consumers’ cooperative is the Co-operative Group in the United
Kingdom, which offers a variety of retail and financial services. The UK also has a number
of autonomous consumers’ cooperative societies, such as the East of England Co-operative
Society and Midcounties Co-operative. In fact the co-operative group is something of a
hybrid, having both corporate members (mostly other consumers’ cooperatives, as a result of
its origins as a wholesale society), and individual retail consumer members.

Legacoop in Italy has 414,383 employees, 7,736,210 members and turns over €50Bn per
year growing at a steady rate of 4.41% Japan has a very large and well developed consumer
cooperative movement with over 14 million members; retail co-ops alone had a combined
turnover of 2.519 trillion Yen (21.184 billion US dollars [market exchange rates as of
11/15/2005]) in 2003/4. (Japanese Consumers’ Co-operative Union., 2003).

Migros is the largest supermarket chain in Switzerland and keeps the cooperative society
as its form of organisation. Nowadays, a large part of the Swiss population are members of
the Migros cooperative—around 2 million of Switzerland’s total population of 7.2 million,
thus making Migros a supermarket chain that is owned by its customers. Coop is another



Swiss cooperative which operates the second largest supermarket chain in Switzerland after
Migros. In 2001, Coop merged with 11 cooperative federations which had been its main
suppliers for over 100 years. As of 2005, Coop operates 1437 shops and employs almost
45,000 people. According to Bio Suisse, the Swiss organic producers’ association, Coop
accounts for half of all the organic food sold in Switzerland.
Business and Employment Co-operative

Business and employment co-operatives (BECs) are a subset of worker co-operatives
that represent a new approach to providing support to the creation of new businesses. Like
other business creation support schemes, BECs enable budding entrepreneurs to experiment
with their business idea while benefiting from a secure income. The innovation BECs
introduce is that once the business is established the entrepreneur is not forced to leave and
set up independently, but can stay and become a full member of the co-operative. The micro-
enterprises then combine to form one multi-activity enterprise whose members provide a
mutually supportive environment for each other. BECs thus provide budding business people
with an easy transition from inactivity to self-employment, but in a collective framework.
They open up new horizons for people who have ambition but who lack the skills or
confidence needed to set off entirely on their own—or who simply want to carry on an
independent economic activity but within a supportive group context.
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