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Nutrition, Environmental Control and Role of Water

Introduction

The cost of feed is by far the largest portion of the production costaifdss; the efficient use of

feed by the chicken will therefore determine to what extent a broiler operation will be successful.

For example say the total cost to produce 1kg of live weight amounts to R10/kg then the cost of only
the feed alone will be RUO0. Factors that cause feed not being used by the bird to grow and to put

on weight, for example a disease, will lead to an increase in feed cost.

The purpose with the information in this chapter is to enable you to have an understanding o
the following:

A  What must be provided by feed so that the chicken can grow at an optimal rate.
& To provide and manage conditions that has a positive effect on growth rate. This cou
example, be ideal house temperatures or a healthy flock.

What must the feedprovide? Nutrients!

The body of a chicken consists of millions of cells in the various organs. Nutrients are substances that
are incorporated by cells to increase in number and size. This process is known as growth.
Compounds in the feed, for example sthror proteins or fat, have to be digestemimake the

nutrients available for absorption. Digestion thus means breaking down into absorbable substances,
such as glucose, amino acids or fatty acids.

Feedstuffs used as source$ nutrients in
broiler diets

Glucose is a nutrient. It is the source of energy| Yellow maize is the main sourcestérch. Soyal
for the chemical reactions inside body cells. beans also contain some starch.

Glucose is the main component of starch and i
the end product after digestion of starch.

Essential knowledge: nutrients

An amino acid is a nutrient. Chains of amino a4 Soya bean me&is the main source of proteins
form the various proteins in tissues of the body] (amino acids) in feed. Yellow maize also
A particular protein, for example, in muscles, ¢{ contains a small amount of protein. Thus
have as many as 20 different amino acids in th| digestion of proteins renders amino acids.

chain withsome occurring more than once in th
chainl read the footnote

Vitamins are nutents. Their functions are to acl Pure vitamins aréncluded as a premix.
as facilitating agents in all chemical reactions | All the necessary vitamins are thus present ir
inside body cells. (Without the presence of FSSR Ay G(GKS O2NNBOi
vitamins glucose cannot be used as source of | requirements.

energy or amino acids cannot bind into a chain
form a protein.)

' Examples of proteins are the following: haemoglobimgd blood cells, gelatine in meat, albumin in egg white, myosin in
muscle. Thousands of proteins can be found in the body performing various functions.
2 Soya bean oil cake meal is produced by pressing whole soy beans to extract the oil
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Formulation of diets: Energy and Amino acids

The nutritionist at the feed mill has information on nutrient requiremefaisbroilers at various
ages and also of the nutrient composition of the feedstuffs (maize, soya and other protein sot
¢tKS FTSSRalGdzF¥Fa FNB (GKSYy YAESR Ay (GKS The NN
OKA O]l Sy Qa NXIj dzA bldBngeSwithiage. MdeNimiyiodadids.n & Mtibriito energy ar
needed by young birds for the formation of body proteins than by older birds. With age the
requirements change and this is the reason why different feeds have to be given.

The nutritionist alse@hanges the ratio of feedstuffs in the diets of the broilers as they increase
age: the amount of maize increases relative to soya to increase the energy content and to de
the protein level in the feed by including less soya bean oil cake meslisWhy a range of diets,
for example prestarter, starter, finisher and podinisher, during the rearing period is being fed.

Feed structure also changes with age:-o&y chickens cannot swallow a 3mm pellet and are
therefore given crumbs for approxately a period of ten day3.he reason for feeding crumbs or
pellets is to ensure that very fine substances such as vitamins or minerals will be consumed i
right quantities to ensure optimal growth.

Formulation of diets: Vitamins and Minerals

Vitamins are essential elements to ensure that the many chemical reactions inside body cells
take place. These chemical reactions include processes sugbragation of muscle tissue (in
other words growth of the body). Formation of strong bones &f sheleton, see

Figurel . Formation and maintenance of cell membranes to prevent bleeding of brain tissue s
Figurel.

Minerals include calcium and phosphorus as the main elements of bone and thus give streng
the skeleton as framework for muscle attachment. Other minerals include zinc,anasg, iron
and many others. They are required only in very small quantities and their functions are very
similar to those of vitamins, for example to take part in various reactions such as the preventi
slipped tendons, sekigure2.

Bleeding in brains removed from birds caused by
vitamin E deficiency in the feed

Figurel. Left: Crooked breastbone due to vitamin D deficiency.
Right: Symptoms of vitamin E deficiency in a chicken, note the
bleeding in brains removed from chickens showing vitamin E
deficiency symptoms.

Crooked breastbone due to a Vitamin D
deficiency in the feed
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Figure2. Embryos without legs due to zinc
deficiency. On the right is a chicken with
deformation of the leg and slipped hock tendon,
this condition is known as perosis and is the result
of a manganese deficiency in the feed. o

Vitamins ae normally covered with a gelatine coating to protect them from destruction by oxygen in
the air. In feed the vitamins can be destroyed by mould growth. Mould also needs vitamins to grow
and feed that has become mouldy would therefore be deficient inadentitamins. It is thus

important to ensure that feed bins are watéight to prevent mould growth and that vitamins will
retain their potency in mixed feed.

Figure3 Mould-growth
inside a feed bin

Lumps of feed due to fungus growth in
afeed bin that was not properly sealed
against rain water.
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Figure4 Thedigestive process in chickens

What happens to the feed after consumption by the chicken?
Actions during digestion

3. 4, 5.

Gizzard Small intestine Lower part of the
Grinds feed particles Digestion by means of the enzymes > small intestine
and the pulp is forced —> secreted by cells of the pancreas and wal| Digestion has been

into the small of the intestine: completed and only
intestine Starch in maize and soya digested to indigestible material
glucose, Proteins in maize and soya to remains and is
amino acids. excreted as faeces
Fats to fatty acids. through the cloaca.
(Digestion means broken down into
5 absorbable nutrients)
Crop
Feed softened
by water
Small intestine
with pancreas
between the loop
Middle and lower
small intestine
1.
Feed
Maize
Soya
Vitamins
Minerals
Cecas and cloaca

Water plays immensely important role in digestive and absorption processes: enzymes are chemical
compounds that can only perform their action in watery medium. It also applies to absorption of nutrients
into the blood stream.
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The digestive system: Enables the broiler to grow and increase in weight

1 The body of the chicken consists of millions of cells that have to increase in size and in numbers.

1 Absorbed nutrients from the feed provide theiilding blocks (amino acids) to form cells and the
enlargement of cells in: muscles, lungs, heart, skin, bones of the skeleton, feathers, blood cells etc.

1 Digestive system consists of muscle tissue and thus depends on nutrient supply to develop ibmfaoct
produce enzymes to digest feed and to absorb nutrients.

1 Glucose provides the energy to enable the digestive system to perform its functions.

The importance of early feed intake by the dapd chicken

The capacity of the digestive system in a-0&y chicken is limited and will only increase if the chicl
consumes feed that enables the digestive system to grow and also to provide other organs with e:
nutrients. Ideal conditions to stimulate feed intake is most important to ensure a healtty uniform
flock:

1. The yolk sac contains antibodies deposited by the hen that protects th®ldaghicken agains
disease causing organisms in the environment.

H® ¢KS Ff2g 2F @2ft1 YIFIGSNRAIE Ayid2 G§KSactOKA O]
The sooner these antibodies can be taken up into the system of the chicken the better are the ¢
that the dayold chicken is protected.

Red Arrow:
Blood vessel to
the blood system

Yolk sac connected to the small
intestine by means of a tube,
known as the diverticulum of
Meckel.

o/
¥

3. As many as possible dalg chickens should start eating as soon as possible after placement to e
uniformity in weight: Crop scoring after eight hours should indicate that 80% of chickens have feec
their crops and after 24 hours the figure should bec@0%.

The ideal conditions to stimulate feed intake:

1. Temperature warmenough to stimulate chickens to move around and eat from the paper strips ¢
pan feeders and the water lines.

2. Cool enough to prevent sleepiness and panting.

3. Uniform of temperature distribution and no cold draughts.

4. Water and feeder lines withimccess of the smallest chickens to allow them to drink and eat.

5. Sufficient space on paper strips to prevent crowding.
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Note to the LearnerRevision on the fate of nutrients after feed consumpti@omplete the diagram of
the digestive process. See how far you can get without referring to the n&esuld you find you are
unable to complete the diagram, read through the section agéiyou do not understand the section
please discuss this with your supervisor of facilitator.

What happens to the feed after consumption by the chicken?
Actions during digestion: Complete the blank spaces.
3. 4, 5.
Gizzard Small intestine Lower part of the
> small intestine
—>
2.
Crop
Small intestine
with pancreas
between the loop
Middle and lower
. small intestine
1.
Feed
Maize
Soya
Vitamins
Minerals
Cecas and cloaca

What is the function of water in the digestive process?
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Test your memory challenge numberNutrients and Digestion

-------

Clue | Clue
Across | Down
1 The process by which feed is broken up to make the nutrients available
3 Themineral that is needed by the chicken to prevent bone deformation, a
condition known as perosis.

4 Substances in body tissues that consist of chains of amino acids

6 The nutrient that can be utilized by the chicken as source of energy.
7

9

The framewok of bones to which muscles attach.
This nutrient is a mineral and utilized in the formation of strong bones

10 These nutrients are essential agents to facilitate chemical reactions inside b
cells
11 The oil cake meal from these beans idraportant source of proteins for
broilers
2 This product is added as a source of calcium in broiler diets.
5 The building blocks of organs in the body
8 This substance is made by plants and renders glucose after digestion
12 The general term tha used for the substances after digestion of feed in the
small intestine.
13 The driving force of chemical reactions inside body cells.
14 These acids are the end products of protein digestion
15 A person at the feed mill that does the formulatiohpgoultry diets
16 The type of structure of the feed for dajd chickens

Note to the learner.Memory challenge number 1 is based on information you have learned so far on
the nutrients and digestionSee how far you can geithout referring to the notes. If you find that
you not able to complete the challenge a suggestion is to read through the notes again slowly and
carefully. Should you find you are unable to understand some of the concepts then you need to
discuss these ith your supervisor or facilitator.
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Role of environmental control in poultry husbandry.

Environment includes the following aspects:

1. Temperature of the surrounding air in the broiler house.
Moisture content of the surrounding air in the broiler house.
Dustcontent of the surrounding air in the broiler house.
Carbon dioxide and carbon monoxide.

Light intensity (illumination) in the broiler house.
Ventilation (air movement).

© g s WD

Knowledge Box

s

= 1. The normal body temperature of a chicken is 42°C
T =% 2. The body heat origmtes from chemical reactions associate

with physical actions such as:
pumping of blood by the heart muscles
contraction of abdominal muscles for respiration
contraction of intestinal muscles during digestion,
1 Growth of tissues: body cells increasingiire.

3. Chemical reactions uses glucose as an energy source.

= =4

Temperature of surrounding air.

& Importance of a comfortable surrounding temperature. The heat produced during muscle
actions or chemical actions is an-gaing process in young and adult birds. Thus if heat is not
lost at the same rate as being produced the body temperature will incraadehe bird will
die.

& At normal environmental temperatures, for example 25°C, the bird is able to lose heat
(mainly from the skin) to the surrounding air at the same rate as which it is being produced.

A At high environmental temperatures, more than 80, the body temperature will start to
increase. This is because the air does not absorb heat fast enough to enable the chicken to
maintain a normal body temperature. The birds will start panting to lose heat by means of
evaporative cooling from the respitory tract. (More about this a little later).

A At low environmental temperatures the bird will lose more heat than what is being produced
by the chemical reactions inside the body cells. Human beings will start shivering. It means
some muscles are contract and heat is being generated. The same happens in chickens:
although not clearly visible they shiver; they use glucose to obtain energy and feed intake
increases. We know from experience that feed conversion is poor in cold weather because as
lot of the energy is used for shivering during the cooler climate.

10
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The heat loss from the body under different temperature conditions will be illustrated on the next
page. Effect of the surrounding air temperature on heat loss from the body:

Three situations iniatemperatures are illustrated iRigure5: in A at 15°C, B at 25°C and C at@5
It is assumed that the floor temperatures are the same as aiptratures.

Size of the arrows indicates the heat loss from the chicken
at various air and bedding temperatures.

Environmental air: Assume same
as bedding temperatures
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35°C
Bedding temperature

Figure5 The effect of air temperature on body heat loss by a chicken

In the first illustration, A, there is a big difference between
" ST the body of the chicken at 42°C, and the temperature of the
. ~ surrounding air andbedding temperature at 15°C. It stands
.~ toreason that the chicken is going to lose a lot of heat to the
TR . environment; they will start shivering to increase heat
production. (The flow of heat is like water, from a high to a
X, low level.) The second illustratipB, is a condition at an
- ‘; environmental temperature of 25C, which is a comfortable
temperature for a chicken. At this temperature heat loss will be in balance with heat production. The
chickens will not pant nor will they shiver to keep warm, they lvdlcomfortable and will feed and
drink normally.In the third illustration ofFigure5 shows an environmental temperature of 35°C.

Under such condities chickens are not able to lose sufficient heat to maintain a constant body
temperature. Their temperature will increase beyond 42°C. They start to pant; they increase their
respiratory rate to evaporate moisture from the wet surfaces of the respirat@ytt Evaporation of
moisture cools those surfaces and also the blood circulating through those areas.

11
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Role of moisture levels in poultry husbandry
1. Role in ammonia formation in bedding.
2. Role in body temperature regulation of chickens.

Development of anmonia

Wet bedding causes the development of ammonia. Ammonia is a gas that has serious negative
effects on the wellbeing of broilers and poultry in general, these include the following:

Ammonia causes skin burn under
the feet of broilers and this
prevents them to feed and drink
and weights are poor. Ammonia
cause<gracksonthe inner lining of
the respiratory tract and makes it is
eay for disease causing organismsig
to infect it.

Normal ~ Damaged

Picture on left: Skin burn under the feet.
Right: Normal anddamaged lining inside respiratory tract due to
ammonia.

Moisture in bedding originates frorthe following sources:

Excreted with faecal matter which has a 80% water content. Water is however essewmtiedtile

the bird to excrete faeces and it thus makes a very big contribution to the moisture content of
bedding, especially towards the end of the rearing period. Leaking water nipples can also make a big
contribution and care should be taken to replaeaKing nipples as soon as possible.

The removal of moisture from bedding can only be done after it has evaporated into the air and then
removed by ventilation. Factors affecting the evaporation of moisture are temperature and the
prevailing moisture conterof the air in the house. At low temperatures, for example in winter, air
cannot hold much moisture and it is difficult to dry the bedding.

In the postbrooding stage, especially in winter, it should be avoided to have fans running en low
speed or minimunventilation settings at night. This leads to cold temperatures and very little
moisture is removed. The turning of litter is most important because it exposes the underlying wet
material to air and will thus speeap evaporation.

High moisture in the aimakes it difficult for chickens t@ool themselves in

hot weather

If the loss of body heat to the environment is insufficient to prevent the body temperature from
increasing beyond 42 °C, the chicken starts to pant. This enables the chicken to lose heat by means of
the evaporation of moisture from the wet linings in thespgratory tract. In some parts of the

country, close to the sea or large rivers and direction of the wind, summer temperatures are
accompanied with high moisture content in the air. It is then said-étative humidity is highUnder

such conditions thehicken is unable to lose heat by means of the respiratory system and mortalities

12
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often occur. The use of cooling pads in summer creates more comfortable conditions for broilers and
layers. Hot air is cooled when pulled through the wet pads and birds deg@bBurvive. The

efficiency of cooling by the cooling pads is determined by the humidity of the outside air. The lower
the moisture content, the more can evaporate and the lower the temperature will be of the air that
enters the building through the cdiag pad.

Dust content in the air of the broiler house

High levels of dust in the air inside the broiler house can have negative effects on broilers. The dust
accumulates on the wet linings inside the respiratory tract and bacteria on dust cause wiltspre
infections. It has been estimated that dust can contain between@@and 80MO0 bacteria per

gram. Bacteria, known d& coliare the main cause of such infections and they are able to reproduce
themselves every 20 minutes under moist and hot dtiads, such as the inside of the air sacs.

Bedding management

The condition of bedding is one of the most important factors that contribute towards good health
and production of poultry. It must not be too drgsthe bedding is dusty, or too wet whietill cause
high levels of ammonidhe ideal is a situation where the bedding contains just enough moisture to
limit dustiness. A practical method to evaluate the correct consistency of the beiddiviten a

handful is canpressed it should form a lump that crumbles slowly when released.

Wet bedding

It is most important to realise that the removal of moisture (water) in bed@nanly possible if the
water evaporates and #vapour is removed by ventilation. Thus the purpose of turning the bedding
(to dol) is therefore to expose the underlying material to the air so that water can evaporate and the
vapour taken up by the surrounding air.

Factors determining the efficiencyf@vaporation of moisture from bedding:

9 The temperature of the air inside the building. We all know that washing does not dry easily
in winter. That is because cold air cannot hold a lot of moisture before it is saturated. In
winter the problems of wet beding (and thus high levels of ammonia in the air) is greater
than in summer. It is therefore most important to set the ventilation to allow for the air
inside the building to increase in temperature from heat given off by the birds. Low levels of
minimum \entilation during the night will lead to low temperatures and wet bedding.

It is better to have short spurts of fast air movement to allow for proper mixing of air and
then to stop ventilation and allow temperatures to increase before the next cycle of
ventilation. This system can unfortunately not be practiced in houses with curtains that have
not also been fitted with fans for mechanical ventilation.

9 The moisture content of the air outside the building. In areas of naturally high humidity will
make difficult to remove a lot of moisture from the bedding material because the air has a

13
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limited ability at a particular temperature before becoming saturdteith moisture.
Effect of carbon dioxide and carbon monoxide on growth rate

Carbon dioxide is exhaled by the chickens and carbon monoxide is formed by malfunctioning gas
heaters. These gases when they accumulate in the chicken house due to poor ventifiltzause
sleepiness and chickens become very inactive.

Some of the modern chicken houses have gauges that measure the concentration of these gases in
the air and fans will be activated automatically to increase the ventilation rate. However, if such
equipment is not available a good stockman will be able to correct the situation by increasing
ventilation from previous experience, although he or she might not even know exactly what had
caused the inactivity in the chickens.

Effect of light on broilergrowth

During early brooding, first seven days, most companies would supply a 23 hour light period with a
fairly high intensity, £ 35 luxhe reason is to enable chickens to find the feed and water easily and
to adapt to the environment.

After seven days of age the general practice is normally to supply a rest period of four to six hours
darkness until three days before slaughter. Broilers are able to adapt to the dark periods and change
their feeding pattern and they fill their crops befortet lights go out.

5dzZNAy3d GKS NBad LISNA2R (KS RAISaGSR FSSR A& dza
energy to move around. Leg abnormalities and skin scratches are also less than in birds with short
rest periods for example one houarkness.

During the last three days before slaughter the light period is often increased to 23 hours light to
maximize body weight.

A very important aspect regarding the supply of light to broilers is to ensure that all bulbs or tubes
are providing lightWhen this is not the case the broilers will move to the brighter lit areas and
crowding around the feeder and water lines. This in turn cause wet bedding and ammonia formation
that give rise to problems such as ammonia burn of the skin under the feahfaadions in the
respiratory tract of chickens.

Ventilation

A. Patterns of air flow

The wordventilationmeans movement of air through an opening, whether it is louvers or curtain
openings. In mechanically ventilated houses fans are used to pull aif the building and air from
outside will enter the building through any existing opening to fill the air space that was created.

The size of an opening determines the speed with which air will enter through that opening. For
example if fans would be runmg at a particular setting, the speed with which air entdrs

building will be much higher with a small louver opening than with a large louver opening.
The speed of the air will determine the distance it will travel into the building, or height
towardsthe ridge. Air that enters a building at a low speed will drop to the floor instead of
moving upwards and mixing with air close to the ridge of the building, see

3 Saturated mearfifled to capacity, further uptakdias becoménpossible

14
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Figure6

Low air speed. High air speed.
Cold air drops to the floor. Cold air mixes with the hot air near the ceiling.

Figure6 Left: Low air speed, only one fan running. Right: High air speed with four fans running at full speed.

In houses with curtains ventilation can only take place if wind is blowing. The size of the curtain
openings and the wind speed will determine the ambaf air that will be replaced inside the

building. If no wind is blowing there will be no ventilation!! Fortunately there is often a slight breeze
that causes some ventilation and most of these buildings have openings in the ridge of the roof
through whth hot air can move out due to natural convection of hot air that rises aadiiace is

taken by coolerir. In winter cold air dropping to the floor is especially a problem these houses
where control over incoming air is difficult and cold and wet spalisbe present close to the wall.

The correct setting of fans and curtains is probably one of the most important actions that determine
the successful rearing of broilers. The person caring for the chickens in the broiler house has a big
responsibility toensure that purpose of ventilation is carried out effectively. He or she must be able
to notice and correct or seek advice when problems with the ventilation are not favourable for
optimum gowth and maintenance of health.

An illustration of ventilation matterns in a broiler house with wind blowing from the left.
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Cooling Pad

Role of ventilation in heat removal and cooling of incoming air

¢KS KSIFG 3ISYSNIGSR 08 GKS OKAO1SyQa o02Re& Oly S
temperature of outside air is low enough to create a cool environment inside the building. During
high summer temperatures, however, this will not haperd the only means to create comfortable
conditions for the chickens is to pass the air through a coolingpaidr! Reference source not

found.. Thecooling of the air is brought about by the evaporation of the water on the cooling pad.
When water evaporates, it changes from a liquid to a gas, and during this process heat is taken up
from the air, in other words, the temperature drops by a few degr@dse temperature of the water
has no effeton the efficiency of coolingfhe efficiency of cooling is detemed by the following
factors: The humidity of the air before it passes through the cooling pad: In those areas of the
country where the relativéaumidity is normally high, for example 60%, the ability of such air to
absorb a lot moisture is much less than that of air containing only 30% moisture. Less water will
evaporate and the cooling effect will thus be lower.

1) The size of the cooling pad ancethoverage with water: Large pad areas as opposed to
smaller areas with pads will be more effective because more water can evaporate. The same
applies to coverage with water, areas that are clogged and not wetted will not add to the
cooling efficiency.

2) Airspeed through the cooling pad. If the air speed is too low, for example not enough fans
are running, the cooling effect will be poor and temperatures close to the cooling pads might
alleviate uncomfortable conditions. However, further away and at tieoend of the
chicken house, high temperatures will still prevail. Chickens will also move to the cooler
areas which will lead to wet litter in those areas and crowding at water and feeder lines. If
the air speed is too high water droplets will be cadriato the chicken house, cooling will be
poor and wet litter will create conditions for ammonia development.

16
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Role of ventilation in moisture removal from bedding

Ventilation is the only means by which moisture can be removed from the bedding. This was
previously discussed in detdiust content in the air of the broiler housed will not be repeated.

Moisture control in bedding is one of the mostportant tasks to be performed correctly and the
reader is advised to familiarise him / herself on this topic.

The role of water in poultry husbandry

Water can be regarded as one of the most important nutrients for poultry. Water is one of the four
maincor L2y Sy ia 2F (GKS 60ANRQa 02ReT Y2NB (KIFy c s>
chicken weighing 1500 grams contains 900 g waltethe following paragraphs we shall be

discussing:

Role of water in digestion, absorption and transport of nutrients.
Role of water in excretion of waste products.

Role of water in body temperature regulation.

The role of water in health management.

Signs of water shortage.

ok wnN e

Role of water in digestionabsorption and transport of nutrients

The swallowing of feed and the movement of feed through the digestive tract is brought about by
means of muscle contraction. However it is only wet material cafotmed out of the crop and down
the gastreintestinal tract. On right is the crop of a chicken that had no access to water and it can
clearly be seen that feed could not pass down to the gastiestinal tract to be digested

The coarse content of feiin the muscular stomach

(gizzard) is clearly visible in the picture below and also shows

how the grinding actiorand digestiveenzymes has transformed it into
watery slurry. These processes as well as the absorption of nutridayts
the bloodstream coutl only havetaken placein a watery medium.
Water is essentiafor the digestion of
feed, the absorptionand the &
transport of nutrients.

Blood vessels

“Digestion is the breaking up of starch and proteins in feed by meamgyrhesnto absorbable substances such as glucose and
amino acids.

17

2 1




SAPA BROILER NOAEBENING TO POULTRY HUSBANDRY, HEALTH CARE AND BIO SECURITY PRACTISES
(NUTRITION, WATER, VENTILATION AND RECORD) KEPPEMIBER 2013

The role of water in excretion of waste products: faeces and uric acid

Indigestible substances are the fibrous sasf plants such as the hulls of sunflower seeds or the
cellulose layer that surrounds a maize kerfgbducts that could not be digested and absorbed by
the body are usually visible as the dark brown contents in the lo
part of the small intestine. It contains a lot of moisture which is
absorbed in the cloaca, the opening through which faeces is
excreted.

Faecal matteris not the only waste product that has to leave the
body. Uric acidis a waste product from the many chemical
reactions that take place in the body cells. It is insoluble and :
floats in the blood stream as small crystals, almost like fine sand.”
In the kidneys the uric acid crystals are filtered out and collected by the kidney tubes and
flushed in a stream of water to the cloaca. In the cloaca water is-absorbed and concentrated

uric acid is excretedas that white cap on the faeces. Uric acid is degraded by bacteria in bedding
material and is the source of ammonia in the air of the chicken house.
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Role of water in body temperature regulation

During very hot weather humans will start sweating and the evaporation of the moisture from the
skin results in cooling. The cooled blood in contact with the skin returns tdgapbodyand that
helps the person to maintaia constant body temperature.

Poultry however, have no sweat glandghe skin and they will start panting during environmie
temperatures above 30 °QMoisture from the inner surfaces of the mouth and respiratory tract
(larynx and trachea) evaporates and thats the same cooling effect as sweating.

The inner surfaces of these areas are cooled, and so also the blood serving these areas. Cooled blood
returns to the inner body which lowers the temperature of the bifgjure7

Windpipe (trachea) and lungs

/ Larynx

Larynx

Trachea

\

Trachea

When inhaling air (red arrow) evaporation of
moisture takes place on the wet inner
surface of the trachea. Blood inontact with
the trachea is cooled and returns to the body
tissues and cools the bird. Black arrow show
the air leaving the body.

Figure7 Respiratory system of the bird showing the area where evaporation of moisture on the trachea
takes place

In those areas of the country close to the sea, such as Durban, where the air contains a lot of
moisture, therelative humidityis high, and the eyzoration of sweat is not very efficient. The same
applies to poultry. In areas of high humidity during hot summer days poultry are unable to cool
themselves by means of panting. Evaporation of moisture from the respiratory tract is poor and not a
lot of heat is thus removed from the blood serving these tissues. Broilers close to slaughter age and
meattype breeder birds die and high mortalities can occur in areas of high humidity in summer.
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