Poultry biology is an educational resource for
secondary school teachers.
This topic is presented in a clear, concise manner and confronts the issues
surrounding modern farming in
New Zealand and abroad.

“ This valuable resource is highly recommended to all biology teachers. It provides the factual
and balanced information essential for rational decision making”

Catherine Smith, Convenor of the
Animals in Schools Education
Trust.
(The aims of the Trust are to gain acceptance by school pupils of the obligation to have concern for the welfare of animals of all species and to obtain a balanced view of people’s
relationships with
animals.)
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INTRODUCTION

Poultry are an important source of protein for humans. In many countries there
is more poultry meat eaten than any other type of meat. The main poultry meat
is chicken, but people in various countries also eat ducks, turkeys, geese, quail,
guinea fowl, pigeons (squabs), emu and ostriches. Hens are the main source of
table eggs and eggs that are used in cooking and food manufacture.
In poorer societies the important sources of protein besides chicken are goat,
milk and beans. Chickens are relatively easy to grow and maintain because if
they are free range they are capable of finding some of their own food. They
need protection from unfavourable weather, and from predators. In westernised
society, chickenmeat and eggs are eaten for enjoyment as well as their protein.
Americans in the USA eat over 25 chickens and a total of 240 eggs per person
per year, and New Zealand also consumes large numbers of eggs at around 230
per person per year and over 17 chickens. Because of this large demand,
chickens and hens are kept in intensive farming conditions in order to supply
the demand.
In food manufacture, poultry meat is a particularly adaptable meat and it is
made into a variety of meat products, including roasts, pan and stirfry, grilled
breaded portions, reformed meats, nuggets and comminuted meats. Eggs are
irreplaceable in the manufactured food industry because of the unique textures
they provide and because of their binding properties. In the past extracts from
eggs have been used in medicines and in the manufacture of adhesives and
colours, but most have now been replaced by synthetic chemicals.
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TAXONOMY, EVOLUTIONARY HISTORY AND GENETICS

Taxonomy is the system used for classifying and naming animal and plant
species. It is based on the anatomy of the animal and on the way it evolved.
All Chordates possess a notochord, which in vertebrate species is a line of
cells in the embryo around which the vertebrae of the backbone develop. All
vertebrates possess a backbone, skull and a skeleton of bone or cartilage. There
are seven classes within the vertebrates, and the avians are one of these seven.
The six other classes are the Agnathans, Chondrichthyeans, Osteichthyeans,
Amphibians, Reptiles and Mammals. The Agnathans are jawless fish; the
Chondrichthyeans have jaws and a cartilage skeleton; the Osteichthyeans are
fish which have bones as well as cartilage.
2.1 Origin of flight in birds

Two theories have been put forward as to how birds developed the ability to fly,
and examining the anatomy of the earliest known birds allows us to decide
which theory is correct. The first theory claims that the earliest birds flapped
their forearms when running along the ground. Those that developed feathers
to keep warm had an added advantage that the arm feathers helped to lift the
body as the bird flapped and ran. This allowed it to run faster and it had an
evolutionary advantage in terms of escaping from predators. The second theory
is that the earliest birds lived in trees. They jumped from branch to branch,
probably looking for insects, and as they developed feathers to keep warm, the
wing feathers allowed them to glide and eventually fly.
The earliest known bird is the Archaeopteryx which was about the size of a
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magpie. Based on this bird’s anatomy, the second theory is more likely to be
correct:
• The Archaeopteryx had very sharp claws which would have allowed
it to climb trees.
• Its feet had three forward-pointing claws and one backwardpointing claw which would have allowed it to grasp branches.
• Its bone structure would not have allowed it to run very fast.
2.2 evolution of flightless birds

In flightless birds such as the ostrich and kiwi, all the feathers are downy
feathers. They evolved from an ancestral flying bird and lost the ability to fly
for a number of reasons:
• They do not have any flight feathers.
• They have a very small breast muscle, which is needed for flapping
the wings.
• Some species have large heavy bodies and small wings.
• They have adapted to terrestrial life by either running fast instead of flying,
e.g. emu, or living in regions where natural predation was rare, e.g. moa.
2.3 genetics in the chicken

The modern chicken has been selected over many centuries from birds which
originally were probably similar to the Jungle Fowl. Broiler chickens have
been bred from lines which have been genetically selected for growth rate and
body conformation. In the past they were also selected for white instead of
yellow skin, and occasionally birds in the breeding flocks have to be removed
(culled) because they have black skin on their shanks.
Layer hens are selected mainly for egg yield and egg size, and also for
improved conversion of feed into eggs. If they eat less food and produce more
eggs they are more efficient at using their food.
Both growth rate and egg production are polygenic traits. That is, each is
caused by more than one gene, and so their inheritance is complicated. There
are some traits which have simple inheritance and are caused by one gene only,
but very few of them are important in farming. An example of a single gene
trait is the type of comb on the chicken’s head. Four comb types are commonly
recognised. The single comb is the usual one, the pea comb has three rows of
small combs along the length of the head, the walnut and rose combs look like
walnuts and roses respectively.
When a rose comb male is mated with a single comb female, all the progeny
(offspring) have rose combs. If a brother and sister of these progeny are mated
they produce three rose comb chicks for every single combed chick. These
ratios are fairly rigid and the explanation for them is shown in the diagram at the
top of page 3.
The rose comb individual may have one of two genetic combinations; R/R or R/
r. The former (R/R) is referred to as homozygous and the latter (R/r)
heterozygous. The rose comb is dominant to the single comb, which is
recessive.
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ECOLOGY, FARMING AND FOOD

Ecology is the study of the life history of an animal or plant in relation to its
environment. Chickens are farmed and so their environment is controlled
by the farmer. To help the farmer provide the right conditions for the birds,
he/she must understand the basic needs of the chicken.
3.1 ecology and farming
Studying the behaviour of the ancestral or wild types of a species helps us
understand the basic behavioural needs of the species. Chickens are
believed to have evolved from Jungle Fowl. Presently, Jungle Fowl are
found in the forests of Burma, India, Sri Lanka and Pakistan. They live in
small groups, usually with one cock and four or five hens. In the early
morning they come out of the forest into clearings where they scratch about
for food, which would include seeds, grass shoots, tubers, fruits, berries and
insects. They show a strong liking for
bamboo seeds. When they eat these things they intentionally swallow some
grit as well. The grit accumulates in the gizzard where it helps to break
down the food mechanically. Around midday they return to the jungle, to
keep cool, and they come out again for another feed in the late afternoon.
When alarmed they either run under a thicket or fly into the branches of a
tree, making a good deal of fluster and a
cackling noise. When breeding they lay five or six eggs in a nest made
from grass and leaves in the undergrowth of the forest, and they incubate
the eggs for 20 to 21 days.
When birds produce faeces the chemicals in the faeces help enrich the
soil and support the growth of plants. The transfer of chemical
nutrients from animals to plants and back to animals again is known as
cycling of nutrients.
exercise one

plant growth and organic manure

The purpose of this exercise is to allow the class to learn how nutrients
from manure benefit the growth of plants. Poultry manure is rich in
nitrogen and phosphate but low in potash. If it is stored for long
periods it loses nitrogen.
Ask the class to design and perform an experiment where they mix soil
and poultry manure together in different proportions, grow some plants
from seed in the soil-manure mixtures, and measure the growth of the
plants. The purpose is to test the effect of adding poultry manure to a soil
on plant growth. The addition of potash (K2SO4) could be included as a
subtreatment if you wish.
I f the trial is done in flowerpots, water the pots from below once
germination has occurred to avoid Botrytis infection. Lettuce (winter or
summer) makes a fast growing plant, and it grows best during increasing
day length periods. Grass seed (wild or lawn), broad bean, pea, chestnut

materials for exercise one

could be tried. If hen manure is used, there is a risk of scorching the
seedling roots if they emerge directly into the manure. Hen manure is much
richer than broiler manure because it is not diluted with litter. So it is
recommended that the lower level of the pot or pit is filled with the soil-hen
manure mixture and the seed is sown into an upper manure-free layer of 1
to 2cm soil thickness.

3.2 life history of the broiler (meat) chicken
The life cycle of the broiler chicken starts at the breeder farm. The flocks
which produce eggs that are hatched into chicks are known as Breeder
Flocks. Unlike eating eggs, these eggs are fertilised by a male.
In New Zealand the flocks are kept in sheds on a litter floor; they are not
kept in cages. The females lay the eggs in nest boxes. There are about ten
females to every male and they tend to keep to family groups. Eggs from
the breeder farm are sent to a hatchery where they are incubated for 21
days. In the incubator the eggs are held on shelves and the temperature and
humidity are controlled. The eggs are turned periodically to encourage
development and to prevent the chicks from sticking to the inside of the
shell. Towards the end of incubation the temperature is raised and this
encourages activity in the chicks and stimulates hatching.
In ducks, hatching is synchronised. Before hatching in the wild, duckling
chicks communicate with each other by making clicking noises. These
clicks also signal when they should all start to chip their way out of the
eggs. This allows the ducklings to hatch and follow the mother duck all
together, and this will help to reduce losses from predation.
When a chick hatches it has some remains of the yolk inside its abdomen.
This should provide it with nutrients which last until it is delivered to the
broiler farm where it will be reared. Like most newborn warm-blooded
animals, chicks are sensitive to cold and to infection and four things are
vital for their survival at this time:
• provision of warmth
• provision of feed so they can produce their own body heat
• a clean hatchery
• provision of water
To keep them warm they are placed under heat lamps (brooders) and are
provided with an easy-to-eat feed (starter ration). Hatchery hygiene is
important to ensure that the chicks do not pick up an infection either
through the mouth or the navel.
Within the broiler shed the birds have free run over the floor which is
made up with deep litter. The shed is environmentally controlled to protect
the birds from extremes in temperature and wind, and the birds have free
access to feed and water.
As the chicks grow they need less heat, and depending on the weather the
brooders will be turned off sometime within the first 12 days. The
composition of the feed is also changed, to match their growth requirements and to ensure that they produce muscle and not too much fat. Birds
reach the ideal weight for slaughter when they are between five and six
weeks old, but on some farms the males are grown to heavier weights
(roasters). They are grown throughout their lives on the floor on deep litter.
The litter can be shavings, paper, chopped straw or rice husks. It is
important to make sure that the litter is dry otherwise the birds can develop

sores on their legs called hock burn.
Disease is an important cause of suffering in animals and humans. We
protect ourselves from diseases with vaccines, good hygiene and sometimes with drugs which prevent the disease. The same is done with poultry.
A particularly unpleasant infection in chickens is coccidiosis. It only
occurs in birds which are kept on the ground and are in contact with their
own manure, and it is caused by a protozoa. Protozoa are microscopic
single-cell organisms, which are similiar in some respects to bacteria, but
can be distinguished by their much larger size. If the coccidia are not
controlled the birds develop a bloody diarrhoea and can die. It is prevented
by including a chemical coccidiostat in the feed which suppresses the
protozoa. Without it the birds could suffer. The coccidiostats should not be
present in the meat and liver when we eat them, and so farmers stop feeding
the coccidiostats for three or more days before slaughter.
After the chicks have got through the critical early stages, they are kept
on litter in the shed. They have access all the time to food and water until
they reach about 39 days of age, when they are caught and sent to the
processing plant. The quality of the feed is important because it determines
how fast the broiler chickens grow. An example of a broiler feed is as
opposite:
The exact formulation depends on the cost and availability of the
constituents and so it varies from country to country. The cereals provide
energy and the soyabean meal and meat and bone meal act as protein
sources. Amino acids are the “building blocks” of proteins. The amino
acids lysine and methionine are added because they are not present in
sufficient amounts in the protein sources to meet the needs of the birds.
There are no growth promotant hormones used in any poultry feed.
Chickens, turkeys and ducks are sent to processing plants where they are
humanely killed and the carcasses are prepared and presented the way that
the consumers want them. They are transported to the processing plant by
truck, and it is important to load them carefully to avoid any damage, and to
make sure that they do not overheat when the weather is hot.
When the birds arrive at the processing plant they are unloaded from the
truck and suspended by the legs from shackles which hang from a moving
line. The birds are then stunned with electricity prior to killing, and then
given time to bleed out.
The carcasses are then scalded in hot water to loosen the feathers and
plucked by machines which have revolving rubber fingers. The plucked
carcass is then eviscerated. All the digestive tract, the lungs, heart, liver
and reproductive tract are removed. This must be done hygienically and
gut contents which contain bacteria must not be spilt onto the edible parts
of the carcass. The neck and feet are also removed and the carcass is
chilled, often with a tank of iced water which contains chlorine to inhibit
bacteria. These processes are all carried out with sophisticated automatic
machinery.
Ducks are difficult to pluck. They have more downy feathers and these
are removed by dipping the carcass into molten wax, allowing the wax to
set, and then peeling off the wax plus feathers by hand. Turkey wing
feathers are hard to pull out, and this is sometimes done with a machine that
looks like a clothes mangle. In addition, turkeys have sinews in the
drumsticks which may be removed with a sinew puller.
The chilled carcasses are stored and then either packed whole or cut up into
portions or deboned and further processed. Portioning can be done

composition of a typical broiler feed
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7.5

bloodmeal

1.0
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chicken processing
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automatically and an example of the weights of the main portions are listed
as follows:
Drumsticks
Thighs
Breast fillets
Wings

190g
250g
410g
170g

Chicken meat consumption has been increasing in most countries in the
world. This is because it is a highly nutritious, convenient and inexpensive
meat which can be used to produce takeaways and fast foods and it lends
itself well to a wide variety of manufactured foods. In many countries most
of the chicken meat is bought fresh; USA (90%), Australia (80%), New
Zealand (60%). An easy way to tell whether the chicken you are eating was
frozen is to look at the colour of the cooked bones. Freezing causes red
blood cells to rupture and release the pigment haemoglobin. In the
slaughtered bird, red blood cells would normally be present inside the
bones, in the bone marrow. This, in fact, is the site where red blood cells
are formed. When the carcass is thawed, haemoglobin diffuses out of the
bones (through the hole which carries the blood vessels) and on cooking it
turns brown.
Describe to the class what the function of haemoglobin is in the live animal.
It binds and carries oxygen in the bloodstream to the tissues where it is
needed. Which mineral does it contain? Iron.
Skinless chickenmeat is a low fat meat in comparison with other types of
meat, and it is relatively low in saturated fatty acids. These properties make
it an admirable choice for health-conscious consumers. If it is eaten with
skin, then it contains a higher percentage of fat, and as with any meat, the
amount of fat added during cooking has a strong bearing on the amount of
fat that is eaten.
Different species synthesise fat in different parts of their bodies. Pigs make
their fat in their body fat (adipose tissue). Laboratory mice synthesise
about half of their fat in adipose tissue and the other half in their livers.
Humans obtain much of their fat from what they eat. Chickens are different
because they synthesise most of their body fat in the liver. From there it is
transported in the bloodstream to adipose tissue for storage.
Because the liver in bird species contains high levels of fat, their livers
make particularly smooth pâtés. Chickens can also synthesise some fat in
their skin, but unlike humans who secrete a white fat called sebum from
sebaceous glands in the skin, birds produce fat droplets throughout the
epidermis, and they are released at the skin surface as old skin flakes off.

approximate composition of various fat trimmed meats
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exercise two

chick growth

Contact a chicken hatchery or a farmer and ask whether they can supply ten
newly hatched chicks on a required day. Before they arrive, organise and
prepare some quarters where they can be kept. They will need:
• adequate heating. 32°C for the first four days, declining gradually to
22°C by 45 days of age. The additional heating can be provided with an
overhead lamp and appropriate wattage bulb. It is critical to have the right
temperature during the first four days; beyond 45 days the birds should be
able to adjust to normal changes in temperature, but the ideal temperature
for chickens is 22°C.
• water. Continuous access to fresh, clean drinking water. Some chicks
take time to learn how to drink. A good way of getting them started is to
offer the water in petri dishes (or something similar) with black felt-tip pen
dots marked on the bottom. The chicks will peck at the dots and learn how
to drink. A bigger, more stable drinker will be needed as the chicks become
active.
• feed. Obtain a sack of the appropriate feed from a chicken farmer,
agricultural merchant or feed mill. Explain that you want the feed for
rearing chicks, rather than feeding adult birds, and it is not important that
the birds grow fast. To start with, present the feed on a piece of strong
cardboard or paper and introduce a trough once the chicks become active.
Let the chicks have continuous access to the feed, and make sure they can
reach it and that it is not too big for them to swallow.
• adequate ventilation. The accommodation should be ventilated as well
as being kept clean and warm. Untreated wood shavings make an ideal
litter to keep the birds on. Avoid water spillages by using appropriate
drinkers.
These chicks can also be used for Exercises 13, 14 and 15. Before
embarking on these or any other exercise consider whether you need
official Ethics approval to do the exercise, and how you will dispose of the
animals at the end of the exercise.
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measuring chick growth
Weigh the chicks every week. Work out their average liveweight and plot
it on a graph. (Graph 1).
Superimpose on the graph the range in weight for the fastest and slowest
growing birds. (Graph 2). Get the students to plot the logarithm of the
weight against age. Explain how this affects the shape of the curve.
Measure the width of the head, head length, body length (from shoulder
to tail),wing length. Plot each measurement against age.(Graph 3). Some
measures are early maturing whereas others are late maturing:
Is body length earlier or later maturing than wing length?

25

days of age

head width

head length

wing length

body length

3.3 food hygiene
Food poisoning in humans can be an acute illness brought about by eating
contaminated or poisonous food. It is usually associated with one or more
of the following: abdominal pain, diarrhoea, vomiting, nausea. When it is
caused by bacteria it can occur in one of two ways:
Infection - living microorganisms infect a person and grow inside him/her
Intoxication - a person eats some of the toxins which were previously
produced by bacteria, and are present in the food
All foods can carry food poisoning bacteria. For example meats can carry
Salmonella, and vegetables can carry Bacillus cereus. Hygiene standards
in modern processing plants and food factories are designed to minimise
the risk of food poisoning bacteria passing on to the consumer, but
processors cannot guarantee that they remove all of them. Good hygiene
after the food has been bought is just as important, and many cases of
sickness are probably due to poor standards in the kitchen. Bacteria can be
transferred to food by cooking utensils such as knives, from hands,
worktops and any other surface the food contacts. In addition, bacteria can
pass onto a food through the air, especially if the air is dusty or contains
aerosol moisture.
In order to survive and grow, bacteria need moisture and the right
temperature. Refrigeration slows bacterial growth, and keeping meat
sealed inside moist packaging can encourage it to go off if it sits in a puddle
of juice which contains bacteria. Different bacteria have different moisture
and temperature requirements. Salmonellae grow on fresh meat but are
killed when the meat is cooked at 72°C for about 15 minutes. So, they are
destroyed if the food is cooked properly. Some bacteria can tolerate cold
conditions in refrigerators better than others. One example is Listeria,
which is a bacteria that is sometimes found in dairy products. Other
bacteria can tolerate dry conditions and will survive in meats such as bacon
which are cured with brine. The most important example here is Staphylococcus aureus which can produce a toxin in the food which is not destroyed
by cooking. This bacteria causes intoxication instead of an infection.
The onset of the symptoms with intoxication are more rapid than with an
infection. In intoxication the toxin is eaten, absorbed and passes into the
bloodstream. In infection the bacteria have to become established in the gut
and multiply before there will be any symptoms.
When a chicken is slaughtered the inside meat is sterile and carries no
bacteria. During processing and handling some bacteria may become
attached to the surface of the meat. The more the meat is handled, the
higher the temperature and the older the meat, the more bacteria it will
carry. In most situations these bacteria are harmless, and in fact they may
be beneficial if they compete with harmful bacteria. Some bacteria, such as
Pseudomonas, will cause the meat to go off. These are known as spoilage
bacteria, and they are best controlled by refrigeration as shown in the
graph:
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3.4 environment
This section examines relationships between animals and microorganisms
in the environment, with particular emphasis on effluent management.
The effluent from farms and factories must be handled and recycled in an
environmentally-sensitive way. If the concentration of specific compounds
in the effluent is too high it can damage the diversity of life forms locally.
Poultry manure is best handled by either:
• incorporating it into the soil
• composting
• drying and bagging as a garden fertiliser or for adding to cattle feed.
The aims are to minimise:
• fly problems
• odours and the release of ammonia to the atmosphere
• washing of the manure directly into a waterway
These problems can be controlled to a large extent by keeping the manure
dry. Poultry sheds also create some dust and noise, and these have to be
controlled if the sheds are near private dwellings.
Organic matter waste from processing plants would normally be broken
down by microorganisms, whether they be in the soil, a lagoon or a sewage
works. In this process the microorganisms use oxygen, and wastes differ in
the amount of oxygen that they require.
The amount of oxygen that is used in decomposing organic matter (kept
at 20°C over a five-day period) is referred to as the Biological Oxygen
Demand (BOD5). This is a standard measurement which is used for
comparing different wastes.
If a waste escaped into a river, the bacteria in the river would break it
down and reduce the oxygen level in the river water. River water usually
contains up to 10mg oxygen per litre. For salmonid fish (salmon, trout) to
survive, the oxygen concentration should be 7mg/l or more, so there is a
safety margin of 3mg oxygen per litre of water. Where wastes enter
waterways the aim must be to keep within this 3mg/litre safety margin.
One way of treating processing plant effluent is to use a process known as
anaerobic digestion. Anaerobic means that there is no oxygen present.
First of all the effluent is skimmed or sieved to remove as much solid
material as possible. It is then pumped to a sealed tank where anaerobic
bacteria digest the organic matter, without using oxygen. The bacteria
produce carbon dioxide and methane from the carbohydrates in the effluent,
ammonia from the nitrogenous sources and hydrogen sulphide from any
sulphates that are present. There are two stages in this process. First the
organic matter is digested by “acid-forming” bacteria to organic acids such
as acetic and propionic acid and at the same time new bacterial cells are
formed. The organic acids are then converted by a different type of bacteria
(“methane-forming”) to methane and carbon dioxide. The acid-forming
and methane-forming bacteria have different growth requirements. The
methane-forming bacteria will not tolerate acidity; their optimum pH range
is 6.7 to 7.4. If the pH is below 6.0 they die out. So, the rate of organic acid
formation has to be the same as the rate of methane production in order to
keep the pH from falling too low, and the process breaking down.
Energy is lost from this system as methane. At some works the methane is
burnt and the heat it generates is used to warm the digester. This increases
the activity of the bacteria and so reduces the overall time of the digestion
process (to two to three weeks).

anaerobic digester

BOD5 (mgO2 / LITRE )
town sewage

300 to 13,000

silage effluent

13,000 to 60,000

pig slurry

10,000 to 25,000

dairy waste

1,000 to 2,500

polluted water

clean waterway

exercise three

pollution in stagnant waters

The purpose of this exercise is to test whether manure entering a pond or
still-water reserve will affect algal growth. Algal growth can be assessed
from whether the water and the walls of the container change colour (and in
particular turn green).
Collect some stream or trough water and dispense it into a series of
500ml beakers or jars. Boil the water in one of the jars for two to five
minutes. To the remaining beakers add varying amounts of manure
(ranging from zero to approximately 5g). Label the beakers according to
the treatments. Observe the beakers periodically for any changes in colour,
or the development of fungal growth. Try to quantify the rate of any
changes using a colour chart. Top up the beakers with freshly-boiled water
to replace any that evaporates. What do you conclude?
3.5 egg production
At the beginning of the 20th century, hens were usually kept in back yards.
They had a coop where they spent the night and laid their eggs. Some
farmers kept hens in fields with mobile arks. The hens could scratch in the
grass to gain extra food, and the arks were moved when the ground became
muddy. Other farmers kept hens indoors on litter and the birds had
nestboxes in which they laid their eggs. At that time people were eating
only about 100 eggs per person per year compared with about 230 now.
Eggs were not readily available and they were expensive. As the demand
for eggs increased farmers kept larger flocks on deep litter, but this
sometimes led to problems with coccidiosis and cannibalism. Keeping
hens in cages developed during the 1950s and it meant that eggs could be
produced on a large scale at a cheaper price and so more people could enjoy
eating them. It also avoided the problems of coccidiosis and cannibalism.
As farmers became more experienced in keeping hens in cages, more
farmers changed to caged layer production, and in spite of the cost of
buying the cages it became more economic and efficient to keep hens in
cages.
When a farmer stocks a shed with laying hens the birds are placed in the
cages just before they reach puberty, which corresponds to about 16 weeks
of age. At this age the ovary starts to shed eggs (ovulation) and as the egg
passes down the bird’s oviduct it stops at the shell gland where it forms a
shell.
The floor of the cage slopes downwards towards the front. When the hen
lays the egg, the egg rolls under the trough and out of the cage where it can
be collected. The hen has access to feed in a trough through the front of the
cage. Manure passes through the floor of the cage, and it is very unusual for
any manure to get into the trough. These aspects of hygiene help to reduce
the risk of the bird developing a gut disease.

3.6 egg packing

When the eggs have been collected at the farm, those which are dirty or
have cracks or are thin-shelled are picked out. The good eggs are sent to an
egg packing unit where they are graded according to their size:
( The grades shown on the right are based on standards in New Zealand.
Other countries have different standards. )
The egg packer also candles the eggs. During candling the eggs are
examined against a bright light. Any with internal or shell blemishes are
rejected and used to produce liquid or dried egg which are then used for
making a wide variety of products including cakes, mayonnaises, mousses
and biscuits.

grade

minimum weight per egg

jumbo
large 7
standard
medium 5
pullet 4

68g
62g
53g
44g
35g
candling eggs

3.7 egg quality
Egg shell colour varies from white to caramel brown. Some customers
prefer brown eggs whilst others prefer white, but there is no difference in
eating quality. The difference in shell colour is controlled by the genetics of
the bird. Breeds derived from the Rhode Island Red produce brown eggs
and those derived from the Leghorn breed produce white eggs. Other
colours can occur but they are unusual; for example the Araucana from
Chili lays blue-green eggs.
The colour of the yolk depends on what the chicken eats. Most customers
like a yellow-orange colour and this can be produced by feeding maize or
giving the birds access to grass. Where this cannot be done a colour
enhancer (dried lucerne meal or astaxanthin) is included in the feed.
The white of the egg is made up of two types of albumen which differ in
their consistency. One is jelly-like and is called the thick albumen and the
other is more liquid (thin albumen). When eggs are stored, the thick
albumen changes enzymatically to a thin albumen, and so customers
associate runny whites with old eggs. However, it is not just storage which
is important. The albumen becomes thinner as the birds get older, and some
hens produce very little thick albumen for genetic reasons.

from white to caramel brown

variation in egg white runiness

exercise four

measuring albumen freshness

measuring albumen height

The purpose of this exercise is to get the class to devise a method for
measuring albumen freshness in eggs. This can be done in the form of a
problem-solving scenario:
“A runny white is associated with old eggs, but sometimes runny whites
are due to other causes (e.g. genetic). If you were in charge of a laboratory and
were given six eggs from one group of hens and six eggs from another group, and
you were asked to find out whether there is any measurable difference in the
runniness of the white, how would you do it?”

The class could work in pairs, and each pair is given three eggs - one that
is fresh (marked A) and another that has been stored in a fridge for about
two weeks (marked B). The third (C) could be stored for two weeks at
ambient temperature. The class has to decide how to objectively measure
runniness of the albumen.
The procedure used in food laboratories is to crack open the egg onto a
smooth surface and measure the height of the thick albumen using the
tripod device shown on the right. The students will have to recognise that
measuring albumen height is the best approach, and then devise an
appropriate method, e.g.:
• direct measurement with a ruler (likely to be inaccurate).
• a pointed seeker placed alongside the thick albumen - mark the height of
the albumen on the seeker and measure that height with a ruler (more
accurate).
• shine a light from the side and project a shadow onto a screen or piece of
card. Measure the height on the screen, making sure to calibrate the
projection (potentially more accurate but more difficult to do).
Get the class to collate the data, presenting the mean, range, median and
frequency distribution for the fresh and stored eggs.
exercise five

testing for an egg glaze

Sometimes coffee beans are given a glazing of egg albumen or gelatin to
boost their appearance. The following test can be performed to identify
whether this has been done, and it does not involve destroying the beans. If
needs be you could glaze and dry some beans with egg white beforehand.
Add 500ml water to 100g whole coffee. Let it stand for five minutes,
stirring frequently. Filter. Divide the filtrate into two portions. Boil one of
the portions and inspect for a protein precipitate. To the other portion add a
5% solution of freshly prepared tannic acid. Tannic acid will cause most
proteins to precipitate, so inspect this portion also for a precipitate.

cofee beans

exercise six

the stability of egg white foams

In this experiment, the effects of various factors on the stability of egg white
foams will be studied. The stability of the foams will be determined by
measuring the amount of liquid that drains from beaten egg white placed in a
funnel. Identical rotary beaters and bowls or identical electric mixers used on
high speed should be used for beating the egg whites.
(a) procedure
1. Support a funnel (about 125mm in diameter) with a funnel support or
support stand. Place a 25-ml graduated cylinder under the funnel. Place
glass wool over
the stem but do not stuff it into the stem.
2. Beat 25g of egg white until stiff enough to hold a peak, but still shiny.
Record the length of time required for beating.
3. Transfer all of the egg white foam to the funnel, using a plate scraper.
Cover with a watch glass or plastic film. Compare the volume and
appearance (gloss and fineness of cell structure) of the foams after they are
in the funnels.
4. Record the volume of liquid draining from the foam every 10 minutes
for one hour.

(b) experimental variations
Follow the basic procedure except for the variable noted.
1.
Amount of beating:
(a)
Beat by the standard method.
(b)
Reduce beating time by 25%.
(c)
Beat until stiff and dry.
2.
Freshness of egg white:
(a)
Fresh egg white.
(b)
Deteriorated egg white (allow eggs to stand at room
temperature for two weeks before the exercise).
3.
Additional ingredients:
(a)
Control, none.
(b)
Salt, 0.78g (1/8 tsp).
(c)
Sugar, 25g (added when foam is at soft-peak stage).

(c) results
Make a graph of the results of each completed experiment. Place drainage
time on the horizontal axis (abscissa) and volume of liquid drained from the
foam on the vertical axis (ordinate). All of the variables from one
experiment can be recorded on one graph if properly labelled.

apparatus for exercise six

(d) questions
Did salt stabilise the foam? How did the sugar influence the stability of the
foam? Why? Why did the deteriorated egg give a different volume than
fresh white?

exercise seven

current issues in biology—animal welfare

There are three reasons for looking after animals in a welfare-friendly
manner:
i) So they do not suffer. This motive is based on respect for the animals
and a sense of being fair to them.
ii) So that they are not damaged. If they are bruised or their bones are
broken the meat is inedible and has to be thrown away. If hens are stressed
their eggs are malformed and ugly and have to be used for processing
instead of being sold fresh.
iii) If we are unkind to animals, people may not respect us. For some
commodities (such as furs from wild animals), customers overseas may
decide to buy their goods from other countries where people are more
considerate to animals.
When producing poultry meat or eggs in a welfare-friendly manner the
farmer has to ensure that the birds:
• are properly watered.
• have access to adequate and wholesome feed.
• have adequate physical comfort.
• are comfortable thermally and are provided with adequate shelter.
• receive prompt and appropriate medication and treatment which will
prevent and treat diseases.
• do not suffer any unnecessary pain, distress, fear or physical injury.
• reasonable indulgence in normal behaviour patterns.
These requirements are specified in regulations and recommendations
introduced by a number of Governments throughout the world. To some
degree they are also requirements for satisfactory production levels. For
example, if the hen, which is genetically capable of laying 300 eggs in a
year, was not given enough feed which is both palatable and of good
quality, it will eat less and so lay fewer eggs.
Get the class to discuss or debate whether chickens should be kept in
cages or loose-housed. This can be done in the following ways.
1. Divide the class into three groups. Distribute the advantages listed in
the table on page 11 to one group. Each member of the group is expected to
briefly describe his/her given advantage. The second group does the same
with the disadvantages. The third group is expected to listen and decide, on
the quality of the points described, whether they think it is alright to keep
hens in cages, it is wrong, or they don’t know.
2. Divide the blackboard into two. Without showing them the table on
page 11, get the class to list the advantages of keeping hens in cages on one
side, and the disadvantages on the other side. They will require prompting
when thinking them through.

government regulations and
recommendations

xercise eight
current issues in biology - animal welfare
Ask the class to prepare a short essay (about 150 words) on the following:
1. Is it acceptable or unacceptable to kill animals in order to use them for
food?
2. If it is acceptable, what should be done to make sure that they do not
suffer?
3. If it is unacceptable, give clear reasons why this is so.
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ANATOMY AND PHYSIOLOGY

The main purpose of this section is to gain familiarity with the functional
anatomy of birds.
A bird’s feathers help to keep it warm and help it to fly. In spite of being
well feathered, modern chickens are not very good at flying - they are too
heavy relative to their strength and stamina. Jungle fowl, which are closely
related to chickens, are lighter and better at flying.
The big outer feathers (flight feathers) help a bird to fly, the small feathers
underneath (downy feathers) keep them warm. There are some feathers
which do both (contour feathers).
Feathers give the bird colour and make them attractive. Birds grown for
chicken meat are usually white and are known as broilers. Birds kept for egg
production are either white or brown and are known as layers or hens.
Historically, breeds such as the Dorking were used for meat production and
the Rhode Island Red or Leghorn as layers. Nowadays the breeds are named
after the company which bred them. Some of the older breeds have unusual
features, including crests on their heads and beards.
Birds have good eyesight. Their eyes are on the side of the head instead
of the front and this gives them wide angled vision. Their eyes are flattened
which also gives them a greater field of vision.
Binocular vision allows better judgement of distance. The bird has good
binocular vision immediately in front of its beak, and this is useful when it
is feeding. It cannot judge distances accurately with one eye but it can
detect movement, which is important when avoiding predators or following
other birds.
They also have a third eyelid (nictating membrane) which flicks across the
eye, whereas humans blink with the eyelid.
Turkeys have snoods instead of combs, and they seem to be used by the
male turkeys for display. The males also make a clicking noise in their
throats when courting, along with fanning their tail feathers. Ducks have
webbed feet for swimming in the water, and broad keels which help to give
them buoyancy.
Inside its body the chicken has a series of air sacs as well as a pair of lungs.
The air sacs are connected to the lungs. The lungs are meshed against the rib
cage and this prevents the lungs from inflating when the bird breathes in and
deflating as it breathes out, as would normally occur in humans. Instead, it
is the air sacs which inflate and deflate like balloons, forcing air through the
lungs which absorb oxygen as the air passes to and fro. Some of the air sacs
extend into the bones of the skeleton where they replace the bone marrow.
This makes the bones lighter. One example is the humerus bone, which in
some chickens has no bone marrow but in its place there is a cavity which is
connected to the air sacs.

feather types

flight feather

contour feather

downy feather

hair feather

air sac

The chicken’s stomach is divided into two. One part is called the
proventriculus, and it helps to digest food by secreting HCl into the digesta.
The pH inside the proventriculus is between 3 and 4. The other part of the
stomach is the gizzard. This has a muscular wall which breaks down the
food mechanically when it contracts. When a hen eats grit, the grit settles
in the gizzard where it helps to break up the grain in the feed, as the gizzard
wall contracts.
At the end of the gut there are two sacs called the caeca, which are
connected to the colon. The caeca absorb water and nitrogenous compounds from the digesta. If a chicken has acquired salmonella, these
bacteria live in the caeca. It is important not to break the caeca when the
carcass is being eviscerated, otherwise salmonellae spread onto the parts
we eat. Hygienic processing of the carcass is important.
During mating the male stands on the female’s back, their vents make
contact and sperm is transferred. There is a risk that the female’s back will
be damaged by the male’s claws, and so on some farms a claw is removed.
The sperm passes up the oviduct where it is stored. It fertilises an egg
which develops into an embryo. The egg is laid 12 to 24 hours after
fertilisation. The farmer collects the eggs and they are sent to a hatchery
where they are incubated for about 20 days before the chicks hatch out.
exercise nine

two caeca

dissection of the chicken

It is not essential in Biology Teaching to perform dissections. Plastic
models can be examined instead, and these are available from Laboratory
Supply Companies. However, chickens make an interesting dissection, but
are somewhat messy because the feathers tend to get everywhere - a
vacuum cleaner is useful. A good way of obtaining the birds is to contact an
obliging chicken farmer and ask him/her for help. Broilers are cleaner and
more appealing to dissect than hens because they do not contain eggs and
usually have less abdominal fat, but they are likely to be more expensive.
Make sure that you have the necessary Animal Ethics Committee
Approval to use the birds in the classroom before you get them. If you are
unhappy about killing the birds, ask the farmer to do it for you - he/she
should know how to do it as a routine part of culling sick or lame birds.
Ask the farmer how the birds will be killed as this could affect the
dissection procedure.
Go through the following as a guide and draw some of the appropriate
parts if there is time:
1. Identify the three main feather types.
2. Familiarise yourself with the structure of the tongue and palate.
3. Pluck the pygostyle and examine the preen gland after removing the skin
over the gland.
4. Cut the skin up the ventral side of the abdomen, thorax and neck. Do
not puncture the abdominal wall. You can peel the skin by hand, by forcing
your fingers under the skin, and you can be quite rough with the carcass
except when you get to the crop which can easily rupture.
5.- If it is a young broiler, locate a thymus gland in the neck. These are
grey-brown lobes running along the length of the neck. Not all birds have
them so do not be surprised if you cannot find any. The thymus gland helps

thymus gland

to protect the body against disease, and no thymus can mean that it was a
very healthy bird which had little disease problem.
6. With the bird on its back, spread the legs outwards. Grasp each leg at
the hip joint and prise the femurs (the first long bones in the legs) ventrally
out of the joints. Inspect the head of the femur identifying the white
cartilage and the darker bone.
7. Every muscle in the body has a Latin name. Using a knife, remove each
breast muscle as a fillet. Each fillet consists of two muscles, an inner muscle
called the pectoralis minor and a larger outer muscle called the pectoralis
major. At some processing plants the p. minor is separated and is used for
making baby foods.
8. Trim the tissue over the ribs. Count the number of ribs. Birds ribs have
an unusual structure; they are divided into ventral and dorsal ribs which are
joined by ligaments in the middle. This allows compression and expansion
of the body cavity during flight.
9. Open the abdomen by incising a piece of raised abdominal wall, and
then carefully cutting or tearing the rest of the wall. Try to locate an air sac,
but do not be disappointed if you do not see one - they are difficult to find.
10. Display the digestive tract by folding it out of the cavity (do not pull it
apart). Identify the pancreas and the caecum.
11. Identify the proventriculus and gizzard. Open the gizzard as if you
were halving a kidney. Strip off the inner leaf of the gizzard. This
procedure is normally done in processing plants; the leaf is thrown away
and the muscular part of the gizzard can be used for food.
12. Identify the spleen.
13. Identify the liver and gall bladder
14. Identify the sex of the bird.
15. Cut through the ribs with a knife or secateurs. Retract the sternum.
Withdraw the green offal and the heart. Strip the pericardium from the
heart. Cut open the heart and examine the valves.
16. Wash the cavity under a running tap. Remove the lungs from the ribs
using your fingertips. Examine the indentations in the lungs where they sat
against the ribs.
17. Identify the kidneys.

heads of the femur bones

pectoralis minor and major muscles

ribs

duodenum and pancreas

heart, lungs and liver

kidneys
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BEHAVIOUR

Different animals use different parts of their bodies to manipulate and
investigate things. We use our fingers, a horse uses its upper lip, a pig uses
its nose, and a chicken uses its beak. When a chicken looks for food it
scratches the ground with its feet and pecks with its beak. The beak is also
the bird’s main weapon. It pecks other birds particularly on their sensitive
parts, such as the comb and the vent. This sort of fighting occurs when they
are competing for food and when they are establishing a pecking order. If
two birds have a fight and one gives in, it is subordinate in the pecking
order to the other bird. The winner is the dominant bird. When birds are
kept in small groups (3 to 5 birds) they quickly work out which is the
dominant bird, and there is little need for any further fighting. If birds are
kept in large groups (hundreds of birds), they cannot always remember
which bird is dominant to which, and they continue to fight. For unknown
reasons, sometimes the fighting leads to cannibalism.
exercise ten

aggressive behaviour

Ask the class to think up ways of reducing fighting in birds. The list could
include:
• Pick out and remove aggressive individuals - but this takes time
• Keep the birds in small groups.
• Provide escape areas, where submissive birds can hide.
• Give the birds more space, so they can avoid each other more easily.
• Reduce the lighting in the shed - darkness quietens the birds.
• Trim the birds’ beaks.
exercise eleven

feeding behaviour

When a bird feeds there are a number of factors which influence where and
what it will eat. For example:
• It may feed with other birds in a flock because this provides greater
security - there are more pairs of eyes on the lookout for danger.
• It may only feed where there is a safe retreat nearby.
• It may prefer food of a certain particle size - which can either be
swallowed whole or, in the case of wild birds, can be retrieved to the safety
of a bush or tree.
• It may prefer certain shapes, colours or foods it is familiar with.
part one
Design a study where you will test the wild sparrows’ preference for
particle size, using bread.
• Example:
Trim the edges from several pieces of sliced bread. Cut them into lengths
of 0.5, 1.5, 2.5 and 3.5 cm. Distribute the pieces on the ground in a yard
which sparrows visit and where they can be observed through a window. It
may
be
advisable
to
lay
the
pieces
out
in
a

systematic manner, using a recording sheet which can be scored according to
the sequence in which the bread piece was taken. Mark on the sheet which
piece was taken first, which second, and so on.
Tabulate the data according to:
• rate of consumption according to size of pieces of bread
• direction from which the birds approached and retreated (i.e. north, south,
east or west)
What size is preferred and why?

part two
Design a study where you will test the wild sparrows’ preference for
different feeds.
•

Example:

Buy five types of bird feed from a Pet Shop (e.g. grass seed, hulled oats,
linseed, millet, split sunflower seeds). Lay them out in a yard which can be
observed from a window. Arrange the feeds as a large number of small
piles in a circle, varying the sequence of the feeds around the circle. Devise
a way of recording which feed is eaten the most quickly. How will you do
this? One way would be to weigh out equal amounts in each pile, and after
a fixed period weigh the residues. Another way would be to divide the class
up and get them to record the frequency of bird visits to their designated
piles, and stopping when one of the piles is eaten out.

part three
Are birds sensitive to smells? Are they attracted to foods by their smell?
Having established in part 2 which is a preferred feed, arrange ten small
piles of the weighed feed in a grid or circle in the yard. In half of the piles
include a moth ball and note which piles contain a moth ball and which do
not. Weigh the residue in each pile after the birds have fed for a fixed time
period. What do you conclude?

exercise twelve

nesting behaviour

During the nesting season instruct the class to keep their eyes (and ears) out
for birds nests. When the nesting season is over, and the nests have been
vacated, ask the pupils to bring the nests to class, having established what
species of bird built and used the nest. Ask them to bring them in a box,
taking care not to squash or break them.
Ask the students to describe the nest in reasonable detail, considering its
weight, shape, whether it is waterproof, whether it has an inner lining,
thermal properties including potential protection from wind, safety features
in terms of chicks falling out of the nest, is it self-cleaning or would dung
get matted into the nest if it were not removed.
Ask the students to dismember the nest, separating its components into
separate piles (e.g. grass stems, grass leaves, tree or bush leaves, feathers
[downy/contour/flight], moss, twigs, wool, hair, mud, sweet wrappings). If
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possible weigh the different parts. Things to note about the bird’s nest and
nest building are:
• Nest building is done by instinct, vis canaries which were hatched and
reared in a felt cup, built proper nests when they grew up.
• The building process follows a certain order or pattern. If, say, the lining
of the nest is removed as soon as it is built, the bird will not necessarily
repair it. It will proceed or continue with the next stage. Similarly, if the
building of a nest is interrupted by natural causes, the bird may lay its eggs
in the uncompleted nest. More often, however, if nest building is disturbed,
the bird gives up and starts again elsewhere.
• In some species nest sanitation is achieved by the chicks moving to the
edge of the nest and defaecating over the rim. Before they can move, they
lay faeces enclosed in a membranous capsule. The adults either swallow
these or carry them away dropping them in flight. Sometimes these
capsules are taken directly from the vent of the chicks which avoids them
being trodden into the nest. Adult starlings can often be seen carrying
faeces away from the nest.

exercise thirteen

learning behaviour in chicks

Using the chicks described in Exercise Two, put a clipboard alongside their
rearing pen. Ask the students when they go to watch them and feed them to
record each time they see a new behaviour pattern, and to put down the age
of the chicks (or the date). Prompt the students into watching for particular
behaviours.
Get the students to list the sequence of emergence of the behaviour
patterns. Compare this sequence with the sequences you might expect in
two other bird species. Choose one species where the young are reared in a
nest (e.g. sparrow) and choose another species where the young almost
immediately follow the mother (e.g. duck). Discuss the adaptive significance of these differences to the survival of the species, where appropriate.

exercise fourteen

colour preference in chicks

Ask the students to investigate the chicks’ colour preference using the
chicks described in Exercise Two. This can be done in one of the following
ways:
i Placing a bird on a large white card on which dots have been made with
different coloured felt tip pens. Count the number of times each colour is
pecked by the bird. If the bird tires or stops pecking replace it with another
one and continue.
ii Arrange two or more lights with shades over a pen. Use different colour
bulbs in each light and try to minimise the overlap of the colours. Darken
the room/background lighting. Observe which colour the birds prefer to sit
under.

example
running

huddling together

preening

wing stretching

head scratching

wing flapping

exploratory pecking

ground scratching

dust bathing

vocalising

play-fleeing

following

aggression

flying

Different bird species tend to have different colour preferences. In
addition, a bird’s colour preference can be determined by what it has
experienced previously, as far back as when the egg was incubated. This is
a form of imprinting. In general, chicken chicks prefer red to green.

exercise fifteen

visual cliff response

visual cliff apparatus
center board

Prepare the visual cliff apparatus shown in the figure. The chequer board
(or patterned wallpaper) is at two heights, but both sides of the centre board
are covered by a sheet of glass. The drop on the right hand side is only
visual.
The test is performed by placing a chick from Exercise Two on the centre
board and seeing which side it moves towards. The test needs to be
repeated with a number of chicks to produce a meaningful or reliable result.
It is obviously in the interests of tree-nesting species to instinctively
avoid leaning over the edge of their nest. However, they must also learn to
fly by launching themselves out of the nest. When these species are tested
for their visual cliff response some chicks keep to the high level whilst
others move to the deep side. Those that do move to the deep side do so
purposefully; they walk up to the edge and jump off. Ground-nesting and
flightless birds avoid the deep side altogether.
Establish what the response of the chicken is and discuss this in terms of its
survival value.

ercise sixteen

hen behaviour
cat carrying basket

Arrange to borrow a chicken from a farmer. A brown caged layer is ideal
for this purpose, preferably at least 40 weeks old. Brown hens have a
calmer temperament than white hens. A free range brown layer could be
used, but make sure it does not escape; they are much more active. A
broiler could also be used and should be the second choice to a mature
brown caged layer.
Make sure that you have the necessary Animal Ethics Committee
Approval to use the bird(s) in the classroom before you get it. Legally the
exercises may be regarded as manipulations or experiments.
The ideal way of transporting the bird(s) is to use a cat-carrying cage if it is
one or two birds, and a chicken transport crate if it is more. If you do not
have a cat-carrying cage you may be able to obtain one from a local
Veterinarian. The farmer may have a chicken transport crate.
Try to minimise the period you remove the bird from the farm. Ask to
take some feed with you if it is going to be more than six hours, allowing
for at least 100g feed per bird per day. Determine how water is normally
provided on the farm, and if possible mimic this as closely as possible. If
this cannot be done provide a drinker which will not be knocked over (e.g.,
a bell drinker, which can be obtained from an agricultural supplier).

Chicken transport crate

glass

part one: handling the bird
What is the best way of picking up a chicken? If the bird is in the cage or
crate, open the lid and grasp the bird around its body whilst keeping the
wings folded against its body. Make sure the claws do not scratch your
arms if you are not wearing sleeves. The bird can be held in this manner
when transferring it to a table or pen, or when carrying it. Another way of
holding it is to support it gently with one hand under the breast whilst
holding both legs together at the hock with the other hand.
If the bird(s) gets excited whilst it is in the cage or crate, place a towel
over the cage or crate to darken it. If the bird is prone to getting excited
when out of the cage or crate you could use a hood. Whilst one person is
holding the bird, another person places a baby’s sock over its head and neck
and secures the open end to the neck feathers using crocodile clips, or light
bulldog clips or similar fasteners.
If the bird escapes, ask everyone to keep quiet and watch where the bird
is heading for - it will not go far before stopping to look around. Do not
immediately chase after it, as it might panic and damage itself or it might
take off and travel further. Deploy some people to quietly drive the bird
into a corner and recatch the bird. For the sake of the bird you are strongly
advised to avoid this situation, so think ahead.
part two: examining involuntary behaviour
If the bird(s) in the cage or crate looks to be reasonably calm, or if one of
them is hooded, it can be placed on a table for close examination. A broiler
or caged brown bird would not normally fly off when in this situation,
provided noone makes a sudden noise or movement. Encourage everyone
to keep quiet and calm. Do not place the bird in direct lighting or sunlight
- this can make them more excitable; keep the room dark.
(a)
Measure the bird’s breathing rate
When the bird has calmed down, measure its breathing rate. This is
usually done by counting the breaths from the abdominal movements near
the vent.
(b)
Behaviour of the eye
In an unhooded bird, watch the eye closely. Ask the students what
they notice. Birds blink mainly with their nictating membrane instead of
the eyelid. With each blink the pupil dilates and then returns to its normal
size. Discuss this reflex, and get the students to look for it in each other. Is
the pupil dilation, that comes after the blink, faster or slower in the chicken
in comparison with the human?
(c)
Voluntary versus involuntary behaviour patterns
The examples above are involuntary behaviour patterns. What does this
mean? The reflex dilation of the pupil is a particularly good example
because it is a reflex which is not under conscious control.

dilated pupil

constricted pupil

part three: examining voluntary behaviour
These observations can only be done if the bird is unhooded and calm.
They do not need close observation so the bird can be in a pen on the
ground instead of on a table. Keep the room dim.
(a)
Response to a soft, high pitched noise
Observe the bird’s response to a distant bell or telephone. Often the bird
shows attentiveness. How would you describe this?
(b)
Feeding
Place some feed on the floor in front of the bird. Describe the actions and
posture involved in feeding. When the beak strikes the ground, does it
close its eyes or blink with the nictating membrane?
(c)
Response to attractants
i)
Some chickens, especially young birds, are attracted to bright
silvery objects such as silver paper, reflecting metal. Test this on the bird
that you have. If it does not respond, ask the students to comment on
(criticise) the test procedure and to design an alternative situation where
they would evaluate whether chickens are in fact attracted to bright,
metallic objects.
ii)
Place the bird on a plain white surface such as a large piece of
paper, on which you have put some small spots with felt tip pen. Let the
bird settle. If the bird is calm, and is not preoccupied by other stimuli, it
would normally peck at the spots. (If need be, observe this from a distance,
or with the bird in the cage, where it will feel more secure. Why did it peck
at the spots? There are at least two possible motives; exploration driven by
hunger or exploration driven by curiosity. Ask the students to design an
experiment where they would test which motive is relevant. How many
birds would they need to make the experiment valid? What would they
measure and how?

cockerel

