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Foreword 

The layer industry has undergone phenomenal changes since the 1950's when 

commercialized layer farming in battery cages became a reality.  The industry, in 

continual pursuit of improved efficiency, has demanded increased efficiency and 

breeding companies, the feed industry as well as equipment supply companies have all 

contributed significantly in the continued improvements in production efficiencies.    

The modern egg layer has the genetic potential to produce in excess of 300 eggs per 

production cycle to 72 weeks of age.   This potential will only be realised if the bird has 

been reared under conditions that allow for body development throughout the rearing 

period to be within the range suggested by the breeder in question and for the bird to have 

been well immunised against the known diseases that may challenge the bird in lay. This 

is only possible with a high level of management using good and well-maintained 

housing systems and equipment.  A sound knowledge of equipment and systems and the 

functioning thereof is a prerequisite of good pullet rearing management. 

Detailed knowledge of rearing housing conditions, equipment, management techniques 

and the handling of some of the more common disease problems is essential for 

successful pullet rearing. 

This book shares my experiences and knowledge of management of commercial pullets 

under Southern African conditions.  It forms part of a series of books on poultry 

management and housing which are available from the address below. 

The text should be read in conjunction with many breeder manuals available for specific 

breeds as well as equipment manuals specific to such equipment.  I am indebted to many 

equipment supply companies as well as day old chick supply companies and breeders 

who serve the local industry producer and who have assisted in supplying photos for this 

book. 

Alan Saunders 

Stellenbosch 
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Disclaimer  

The author has made every effort to ensure the accuracy of the information herein.  

Appropriate information sources should be consulted, especially for new or unfamiliar 

procedures.  The author cannot be held responsible for any typographical or other errors 

found in this application. Neither is any liability assumed for damages resulting from the 

use of information contained herein. 

 

Developed and compiled by:  

Alan Saunders 
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1 Pullet Rearing Housing and Equipment 
Pullet rearing should be aimed at providing the bird with a clean and hygienic 

environment in which temperature, condition of the air and light are as close as possible 

to what is required by the birds during the various stages of development.  Conditions 

should be created in which the bird has the ability to grow from day old to point of lay in 

accordance with the body weight standards and guides set by the supplier or breeder of 

the stock in question.  The key point is to ensure that body weight development within 

the guides provided with good flock uniformity at pint of lay.   

A variety of housing systems and equipment are available.  This could range from 

supplying basic housing, feed, water and supplementary heat in open sided buildings in 

which the control of the environmental conditions is limiting and birds are reared on the 

floor, to sophisticated buildings equipped with cages in which the environment 

(temperature and light) is completely controlled by mechanical means.  Whatever system 

is used, the aim should be to achieve a rate of growth which is in accordance with the 

guide provided for the particular breed and to have a uniform flock at point of lay that 

has been well immunised and is disease free.   

With minimum environmental control, which is less costly to establish, the basic needs 

of the bird should be catered for.  In more sophisticated production systems, control of 

the environment will be achieved more easily but the cost of establishing and 

maintaining such systems should be weighed up against the improved production 

efficiencies. 

Pullet rearing stock should preferably be reared in separate single age rearing houses 

specially designed for the purpose of rearing birds from day old to point of lay. It is also 

preferable for the single age houses or sites to be separated in such a manner that allows 

for all-in, all-our replacement of flocks to ensure well immunised and disease free stock 

at point of lay.  

The houses should furthermore preferably be light controlled (generally referred to as 

dark houses) to reduce the seasonal effect on sexual maturity of the flock.  In these dark 

houses the light program may be controlled more effectively and the seasonal effect on 

sexual maturity and production performance is largely eliminated.   

Whatever the housing or production system used, low cost rearing should not 

compromised the production potential of the point of lay pullet.  Modern layer breeds are 

capable of very high levels of production and this will only be realised if the birds have 

been reared in such a manner that allows them to express this potential.  The welfare of 

the birds should also not be compromised. 

1.1 Farm Planning 
The size of the farm and individual houses will depend on the size of the commercial 

layer farm for which the pullets are intended for.  The larger the overall operation, the 

larger the farm and individual house size can be planned for.   
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The house size should be such that chicks are placed as single age groups and to ensure 

disease free pullets over the longer term, the houses and or sites should preferably by 

well separated to ensure sound biosecurity programs to be introduced.    

Supply requirements of feed, water, chicks, etc. need to be planned for as well. 

1.1.1 Key Planning Points 

Whatever the size of the operation the size of individual sheds and sites need to be such 

that they are depopulated and re-stocked on an all-in, all-out basis.  This is to ensure that 

the shed can be completely cleaned, the necessary maintenance after the long cycle 

carried out and the facilities disinfected and prepared prior to placement of the next cycle 

of birds.   

The size of individual sheds would depend on the overall size of the operation.  In the 

case of a smaller, independent operation, shed size would tend to be smaller as this will 

result in less fluctuation in overall production when individual houses are depopulated 

and re-stocked.   

If the farm is part of a larger integrated business, the size of the individual houses will be 

larger as the pullet supply requirement would tend to be larger and fluctuation caused by 

the cycling of individual sheds would be less.  Such operations may be of such a size 

that multiple houses are placed on the same site.  The houses are then stocked 

individually over a short period (two to three weeks) or simultaneously if the size of the 

operation makes this possible.  The principle of all-in, all-out replacement of the 

facilities should never be compromised.    

As a general rule, pullets will be transferred from rearing to the layer farm at 17 weeks 

of age.   The potential pullet rearing capacity calculation for a two site rearing farm with 

shed capacity of 11250 chicks is illustrated in Table 1.1 below.  

 

Table 1.1:  Rearing capacity calculation for a pullet farm 

  Day old chicks 11250 

Rearing houses 2 

Depletion % in Rear 3.5 

Point of Lay Birds per house 10856 

Transfer age (weeks) 17 

Downtime (weeks) 4 

Cycle length (weeks) 21 

Batches per year per house 2.48 

Total batches per year 4.95 

Point of lay per year 53764 

Rearing farm capacity 21713 
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Some other key issues would include: 

 The premises should be fenced off and the enclosed area kept clean and grass kept 

cut. 

 The premises should be well drained to ensure that rain water runoff is adequate. 

 The premises and poultry buildings should be easily accessible for heavy vehicles 

 Personnel and visitor access to the farm must be strictly controlled, preferably 

through showering and wearing of onsite clothing and foot ware 

 Arrangements need to be made for adequate disposal of mortality.  This could be 

through decomposition pits, composting of mortality or use of an incinerator. 

 Mortality decomposition pits should not be flooded with water through seepage or 

rain water flowing into the pit.   Enzymes are available which are used to assist 

in the decomposing process and elimination of odours. In the end bone material 

is all that should remain in the pit.  When full the concrete slab and dome could 

then be moved over another pit, covering the original pit with soil.  These 

mortality pit covers allow for carcasses to be disposed of quickly, simply and 

hygienically. The cover should be placed on a concrete slab over the pit and the 

translucent fibreglass dome incorporates a fly trap/air vent, observation window 

and flap for inserting carcasses.  Environmental consideration is however 

resulting in these pits no longer being favoured. 

 Vehicles entering the farm should be cleaned and disinfected before moving close 

to the poultry sheds.  

1.1.2 Farm Layout 

Farm layout should be such that poultry sheds are well separated from one another (1.5 

to 2.0 times the width of buildings) if two or more houses are placed on the same site.  

The length of the building should preferably be placed east to west (to reduce heat load 

through the sun shining on the walls) taking into consideration prevailing wind direction, 

especially in the case of natural ventilated houses.  With controlled environmental houses 

this is less important. 

The houses should also be placed in such a manner that vehicles have easy access to the 

sheds and preferably from outside of the site or house fenced area.  Heavy vehicle traffic 

in the form of feed trucks should be accommodated in all weather conditions. 

A number of sites may be placed on larger farms with the sites well separated from one 

another.   The distance between sites remains debatable but in general a minimum 

distance of 700 to 1000 meter is considered sufficient.  The site should be separate units 

with no direct contact between them and with ablution provided at each site.   

Typical layout of a multiple site rearing farm is shown in Figure 1.1 below and the layout 

of a single house site in Figure 1.2. 
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Figure 1.1:  Example of 6 site rearing farm with central clean road

and outer dirty road

Central ablution

 

Figure 1.2:  Example of single house rearing site with ablution and

feed supply and manure removal from outside fenced area 

 

1.2 Environmental Control 
Heat within the building originates from heat generated by the birds as well as heat 

entering the building through the roof and walls.    During conditions where 

environmental temperature exceeds the temperature requirement of the birds, 

management of the environment must ensure that the heat generated in the building is 
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removed.  This is achieved by ventilation and in areas of extreme heat evaporative 

cooling systems are used as well, 

During conditions where environmental temperatures are low, heat produced by the birds 

should be preserved and used to maintain house temperatures within the temperature 

comfort limits of the stock involved.  During the first three to four weeks, supplementary 

heat is to be provided as chicks are unable to maintain body temperature.  With older 

pullets, especially when the house is reasonably insulated, the heat generated by the birds 

will assist to maintain house temperature close to the required norm.  Under these 

conditions, a minimum amount of ventilation should be applied to ensure sufficient 

removal of moisture and metabolic gases such as ammonia and carbon dioxide and to 

ensure sufficient supply of oxygen.  When the building is poorly insulated, heat loss will 

be excessive and desired temperature will not be maintained under low outside 

temperature conditions.    

1.2.1 Temperature Requirement 

The environmental temperature within the building should preferably be maintained 

within the ranges as suggested in Table 1.2.  At temperature conditions within these 

norms, the birds will be able to maintain body temperature without having to apply 

mechanisms to increase heat loss or body heat production when temperatures are above 

or below the norm.  This is commonly referred to as the thermo neutral temperature zone 

of the birds.  During the first three to four weeks this is of special importance as chicks 

are unable to adjust metabolic processes to maintain body temperature.  Body 

temperature of chicks will soon increase or decrease if environmental temperature is 

outside of these ranges. 

 

Table 1.2: Brooding and House Temperature Requirement 

 

Age Whole house 

brooding 

(°C) 

Spot Brooding 2 m 

from Brooder 

(°C) 

Day old 

2 days 

3 to 7 days 

8 to 21 days 

21 days and older 

 

30 to 32 

29 to 31 

27 to 29 

24 to 26 

20 to 25 

 

32 to 34 

31 to 32 

28 to 29 

26 to 28 

 

 

 

In growing birds feed intake will be affected if the environmental temperature is below 

and above the ideal range, especially when such temperature prevails for a long period of 

time. 

1.2.1.1 Effect of Low Temperature 

For the first two to three weeks, chicks have difficulty controlling body temperature and 

during the first couple of days in fact react similarly to cold blooded animals.  They just 
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become colder and cannot adjust body temperature.  Conditions that ensure cloacae 

temperature of 40 to 40.8°C are essential in avoiding chilling of chicks.  A large 

percentage of starve outs (non-starters) will be seen in a flock in which the chicks have 

been chilled. Smaller chicks originating from young parent stock are even more 

susceptible to cold stress. 

In older pullets, low environmental temperature would lead to increased feed 

consumption and the effect of low temperatures on feed intake requirement would 

therefore not only depend on the extent of the reduction in temperature but also on the 

time involved.   

1.2.1.2 Effect of High Temperature 

When chicks are subjected to high temperatures, it will soon result in heat stress as they 

are unable to adjust metabolic rate in order to maintain body temperature.  They will 

become lethargic and dehydrated resulting in reduced feed intake, consequent reduction 

in growth rate, increased starve-outs and mortality.  For the first two to three weeks, 

temperature has to be maintained within very narrow limits.  

At temperatures above the thermo neutral zone, mechanisms are brought into effect to rid 

the bird of increased body heat.  The need for increased body heat loss through sensible 

heat loss increases.  Higher temperature would therefore call for higher rates of 

ventilation for the birds to dispose of the increased heat load through convection (air 

movement over especially face, comb and wattle surfaces).  Should temperature increase 

even further, heat loss through evaporation of moisture from the epithelial of the 

respiratory tract (latent heat loss through panting) increases and under these conditions 

the supply of fresh cool water as well as adequate ventilation are important.  Older 

pullets are therefore able to compensate to some degree to environmental temperatures 

above the norm, but this does have consequences which mainly impacts on reduced feed 

intake and consequent reduce growth, resulting in underweight pullets at point of lay. 

1.2.2 Moisture Content of Air 

Control of the moisture content of the air within poultry buildings is important because it 

affects litter quality in floor rearing systems and overall environmental conditions within 

the poultry shed.  Excessively dry air will also lead to drying of the epithelial tissue of 

the respiratory tract of the birds which could increase the susceptibility to respiratory 

diseases. 

1.2.2.1 Moisture Production 

Moisture production in a poultry houses is influenced by various factors including:- 

 

 Excessive levels of dietary salt causes increased water intake and increased 

kidney activity to remove the sodium from the body, resulting in wet litter 

conditions 

 Increased energy content of the diet increases water consumption and results in 

faeces with higher moisture content 

 Pelleted feed produces droppings with higher water content compared to mash 

feed 
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 Impurities in water could result in increased activity of the kidneys to rid the body 

of such impurities 

 High environmental temperature increases water consumption 

 Feed restriction in broiler breeders results in increased water intake and with open 

drinkers this becomes an even greater problem. 

1.2.2.2 Effect of House Temperature on Relative Humidity 

Hot air can hold more moisture than cold air and the water produced by the birds can be 

taken up more readily by warm air in the building.  Insulating poultry sheds will 

therefore indirectly influence the moisture content and litter conditions within the 

building.   Maintaining the inside temperature at higher levels during winter will assist 

in keeping the shed not only warmer but also dry. 

It is important to understand the concepts of psychrometric science to get to grips with 

the concepts of controlling the moisture content of the environment.  These concepts are 

used to illustrate the relationship between dry bulb temperature, wet bulb temperature, 

relative humidity and moisture and heat content of air.  By viewing a psychrometric 

chart more closely (Figure 1.3) it will be seen that at 15°C and 65% relative humidity 

(wet bulb temperature of ±12°C) the air contains approximately 7g of water per kg dry 

air.  If the air temperature is increased to ±22°C at the same amount of moisture (7g/kg), 

the RH drops to close to 40%.  In order to get back to 70% RH the water content of the 

air has to increase to 12g/kg dry air (almost double).  The warmer air is therefore able to 

"hold" more moisture at the same RH.   Cold house temperatures will therefore not be 

conducive to absorption of moisture from the litter, creating wet and unpleasant 

conditions in the building. 

Figure 1.3:  A Normal Psychrometric Chart 
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1.2.2.3 Psychrometrics of Air 

The Psychrometric Chart can be used to explain the psychometrics of air. It illustrates the 

relationship of dry bulb temperature, wet bulb temperature, relative humidity and 

specific humidity. 

The specific humidity differs from the relative humidity of the air in that it is the 

amount of water vapour, by weight, in the air. Specific humidity, represented as vertical 

lines on the chart is normally given in gram (g) of moisture per kilogram (kg) of air and 

read on right hand scale of the diagram. 

The dry bulb temperature of the air is the air temperature determined by an ordinary 

thermometer.   On the psychrometric chart the dry bulb temperature scale is located on 

the bottom horizontal line. The vertical lines on the diagram indicate the same dry bulb 

temperature.   

In managing breeders during rearing as well as during the laying period, it is essential to 

record the daily house dry-bulb temperature as well as the outside environmental dry-

bulb temperature in the shade.  Thermometers which record the maximum as well as the 

minimum temperature within the period of the instrument being "zeroed" are ideal.  In 

the shed, the thermometer should be suspended at the probe controlling the ventilation in 

fan ventilated houses.  In open type houses it is equally important to record house dry 

bulb temperature on a daily basis as this will provide information on the success of 

adjusting the curtains (air inlets) and the ability to maintain temperature within the 

temperature comfort zone of the birds.    

Two or three thermometers placed at various points will provide information on 

temperature differences within the building. 

The wet bulb temperature would provide indication of the extent to which water is 

evaporating to the environment. Wet bulb temperature can be determined by passing air 

over a thermometer that has been wrapped with a small piece of moist cloth.  The 

cooling effect of the evaporating water causes a lower temperature compared to the dry 

bulb air temperature.  In the psychrometric chart the wet bulb temperature scale is 

located along the top most curved line and the diagonally sloping lines from the upper 

left-hand side to the bottom and the right hand side of the chart indicate equal wet bulb 

temperatures.   

Wet bulb temperature can never be higher than dry bulb temperature and if equal to dry 

bulb temperature, the air is saturated with moisture. The point of 100% saturation is the 

dew point temperature scale. 

Relative humidity is a measure of how much moisture is present in the air compared to 

how much moisture the air could hold at the specific dry bulb temperature. Relative 

humidity is expressed as a percentage (%) value.  Lines presenting conditions of equal 

relative humidity sweep from the lower left to the upper right of the psychrometric chart. 

The 100% relative humidity (saturation) line corresponds to the wet bulb scale line.    At 

this point the dry and wet bulb temperatures are the same.  The line for zero percent 
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relative humidity (air contains no moisture at all) falls along the dry bulb temperature 

scale line. 

Thermometers with a dry bulb as well as wet bulb readings are available from which the 

RH may be read directly.   Electronic thermometers that measure these traits in the air 

are also available.  Whilst adult birds will be able to cope with a wide range in relative 

humidity, very low levels (<20%) as well as very high levels (>80%) should be avoided.   

Humidity levels above 80%, especially at high temperature and poor ventilation is 

potentially dangerous as the birds will not be able to dispose of adequate amount of body 

heat through latent heat loss via the respiratory tract.     

                                  

 

       

Low humidity levels will tend to create very dry and dusty conditions, which will 

adversely affect the respiratory tract, especially when respiratory disorders are present.  

For chick rearing relative humidity levels in the order of 50 to 65 % is recommended. 

1.2.2.4 House Temperature and Litter Quality 

Excessive wet litter in poultry houses is conducive to high levels of ammonia which is 

not only harmful as such but which will exacerbate any respiratory disease. Breeder 

house litter consists of undigested biodegradable materials as well as bedding material 

used.  Under normal conditions decomposition will occur and depending on the humidity 

and density of the litter, the decomposition could be anaerobic or aerobic.    

Dry and wet bulb thermometer 

top left an electronic 

thermometer right and a 

maximum/minimum 

thermometer bottom left used 

for monitoring poultry house 

conditions 
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Anaerobic decomposition of litter  

Anaerobic decomposition of litter (oxygen deficient) is to be avoided as the by-products 

from this form of decomposition include harmful gases such as ammonia and methane.  

This form of decomposition is more prevalent when the litter is compact and wet.  

Aerobic decomposition of litter  

This form of litter decomposition supports the growth of bacteria and other natural 

predators of fly larvae.  By-products from this form of decomposition will include carbon 

dioxide, water and nitrates but not ammonia.  This form of decomposition will be more 

prevalent under conditions where the litter is relatively dry and well aerated. 

1.2.3 Gases in the Air 

Several gases are found in poultry sheds some of which are required at minimum levels 

(oxygen) and others which are by-products of the metabolic processes and which will 

result in reduced performance or even death at high concentrations.  Under conditions of 

low ambient temperatures when the required rate of ventilation is minimal it is important 

to consider the possible build up of toxic metabolic gases or insufficient supply of 

oxygen.  

Minimum and maximum tolerated gas composition of air is illustrated Table 1.2. 

Table 1.2: Tolerance of Gasses in Air 

Gas Outside air Inside air 

Oxygen (O2) 

Ammonia (NH3) 

Carbon dioxide (CO2) 

Carbon monoxide (CO) 

21% by vol 

 

300 ppm 

Min 15% by vol 

25 ppm 

2500 ppm 

40 ppm 

 

Importance of Ammonia 

Ammonia is produced as a by-product in the anaerobic decomposition of litter. The 

symptoms of extreme concentrations of ammonia are a nauseating smell to the caretaker 

and irritation of the eyes.  Although adult stock may tolerate higher levels of ammonia as 

compared to for example broilers, high levels of this gas should be avoided. 

Levels of ammonia should be less that 10 parts per million by volume.  Levels of 10 to 

20 ppm will not be harmful, provided the period during which birds are exposed to these 

levels are short (for example a couple of hours during early morning).  Above 20 ppm 

production efficiency will be affected, especially when birds are subjected to such 

concentrations for extended periods of time.   

The minimum air exchange rate required should therefore not only supply sufficient 

levels of oxygen and remove sufficient levels of carbon dioxide from the building, but 

should also be sufficient to maintain dry manure conditions through the removal of 

sufficient amount of moisture from the building.  Further control rests with the ability to 

keep the litter as dry as possible through elimination of water spillage.   
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1.2.4 Ventilation 

Ventilation requirement in the poultry building is to supply oxygen, to remove metabolic 

gases and moisture at low temperature ranges (minimum ventilation) and to remove heat 

from the building at high temperature ranges intermediate and maximum ventilation).  

1.2.4.1 Minimum Ventilation 

Amount of minimum ventilation 

Under normal conditions the minimum ventilation required that will ensure sufficient 

supply of oxygen and sufficient removal of carbon dioxide and moisture can be 

calculated by using the following formula suggested by Agriculture Development and 

Advisory Service (ADAS) in the United Kingdom:- 

                         V min (m3/sec/bird) = (1.6 x 10-4 x ALW0.75) 

                         ALW = average live weight in kg 

The formula is used to calculate the minimum ventilation rate required for growing stock 

provided the weight for age is known.  By using the weight for age, this data can be used 

to calculate the minimum ventilation requirement of growing birds from day old to point 

of lay.   By doing this, much guesswork is taken out of knowing how to set the minimum 

ventilation.  It should be noted that when using this formula the ventilation requirement 

expressed as cub meter per kg live weight is higher at the beginning compared to towards 

the end of the growing period (See Figure 1.4 below).  This is logical as the relative gain 

in weight during the initial stages (hence metabolic processes) is higher compared to 

towards the end. The above is applicable under normal conditions of temperature and 

humidity and should be applied irrespective of the extent to which the temperature is 

below the required range. 

Figure 1.4:  Minimum ventilation requirement of Pullets 
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At high levels of humidity, especially when ambient temperature is close to the required 

norm within the building, note should be taken that this level of ventilation might not 

remove sufficient levels of moisture produced by the birds.    

Supply of minimum ventilation 

Minimum ventilation is supplied under conditions where temperatures are low.   The 

minimum ventilation should therefore be introduced over the entire building as evenly as 

possible and directed away from the birds.    

In mechanical ventilated buildings this is achieved by speed control of fans or step 

control where certain minimum fans are operated intermittently by a time clock.   

When using conventional side inlets together with negative pressure fans, the inlets 

should be adjusted to such an extent that a negative pressure of around 30 Pascal is 

maintained to ensure that air speed at the inlets is in the region of around 300 m/min.  

These inlets should be small and evenly distributed throughout the building, directing air 

away from the birds.   

 

         

Example of side inlets and a fan jet to supply minimum ventilation 

A plastic tube with holes (commonly referred to as a fan jet) with a positive pressure fan 

and air intake system from outside (louver) is often used to distribute fresh air as well as 

circulate and mix air within the building when the fresh air intake is closed.  The louver 

opens on a timer system calculated on the fresh air requirement and a negative pressure 

exhaust fan extracts stale air when the louver opens.  The system is often used to 

distribute hot air from a heat exchanger.  The system has the negative of being difficult to 

clean, especially in floor systems but they do function very well in the distribution of cold 

fresh air throughout the building. 

In open sided buildings the stack effect of ventilation is used to achieve a minimum rate 

of air movement.  Hot air will rise and is replaced by colder air moving in (also called the 

chimney effect).  This is achieved by having a ridge opening in the roof and by opening 

and closing side wall curtains or openings, the extent to which the building is being 

ventilated can be controlled to some extent.  The stack effect is very appropriate in 

double storied buildings commonly referred to as high rise buildings.  These buildings are 

relatively high and this assists in achieving a good chimney effect.  
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In buildings with no roof ridge the extent of minimum ventilation can only be controlled 

by opening the sidewall curtains or opening using normal wind pressure to achieve the 

required rate.  The extent of controlling the amount of ventilation is however limited. 

1.2.4.2 Maximum Ventilation 

Once temperature exceeds the required temperature within the building, an increasing 

amount of ventilation needs to be applied to remove the heat from the building to prevent 

excessive heat build up.   

The maximum ventilation rate required is therefore based on the highest expected body 

mass in the building (heat produced by the birds) as well the location (outside 

environmental temperature) and amount of insulation (heat entering the building from 

outside).   

Various formulae may be found in the literature by which the ventilation requirement 

may be calculated.  Under conditions of reasonably well insulated buildings the 

suggested formula of the Agriculture Development and Advisory Service (ADAS) in the 

United Kingdom may be used for calculating the maximum ventilation: 

V max (m3/sec/bird) = (1.6 x 10-3 x ALW0.75) 
                         ALW = average live weight in kg 

 

Under extreme hot conditions the formula suggested is: 

 

V max (m3/sec/bird) = (2.0 x 10-3 x ALW0.75) 
                         ALW = average live weight in kg 

 

Using the above formula for mild conditions the maximum ventilation requirement for 

pullet rearing would be 4.8 m3 per kg live mass per hour and for extreme hot conditions 

it would be 6.0 m3 per kg live mass per hour.  For a pullet rearing houses the 18 week old 

weight will be used to calculate the maximum ventilation required as these weights will 

be the maximum that will apply, which if the birds weigh 1450 g on average would 

amount to 6.96 to 8.7 m3 per bird per hour depending on whether the conditions are mild 

or very hot. 

In mechanical ventilated buildings this maximum ventilation requirement will be 

achieved by the installation of sufficient number of fans and inlets for the given number 

of birds.  For example for a 30000 capacity pullet rearing house 30000 x 8.7 = 261,000 

m3 per hour would be required and if the rated fan capacity is in the order of 35000 m3 

per hour, eight fans will need to be installed to supply this amount of ventilation.  

In open sided buildings ventilation is achieved by control of side inlets and allowing the 

wind pressure effect to ventilate the building.   There is obviously much less control in 

the ventilation of open sided buildings. 

1.2.4.3 Intermediate or Transitional Ventilation 

Between the required minimum and maximum ventilation, varying rates of ventilation 

would be applied in order to find a balance between the amount of heat generated (by the 
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birds and heat load from outside) and the heat being removed in order to establish the 

desired temperature conditions inside the building. 

In mechanical ventilated buildings, the amount of intermediate ventilation is obtained by 

means of a step control system or variable speed fans.  By step control the fans will be 

controlled by a thermostat, which will operate increasing numbers of fans from the 

minimum rate, in steps, until all fans are operating at maximum ventilation. Air inlets 

will open and closed as the ventilation requirement increases or decreases. 

With single-phase fans speed control is possible and fans are then operated at variable 

speeds to obtain the desired rate of ventilation between the minimum and maximum rates.  

In open sided buildings intermediate ventilation is achieved by opening or closing the 

side curtains to a larger or lesser degree, depending on the amount of ventilation required. 

1.2.5 Cooling of Pullet Rearing Houses 

In relatively dry climates cooling of air through evaporation of water (adiabatic cooling) 

is an inexpensive yet effective way to reduce temperature in poultry sheds.  Effective 

cooling systems should be able to reduce the air temperature to within 85% of the 

difference between dry and wet bulb temperature.   

The systems have limited use in areas where the relative humidity is high during high 

temperature conditions.  The evaporation of water increases the relative humidity even 

higher and conditions may be reached where the relative humidity reaches high and 

dangerous levels.  At high temperature and relative humidity, birds are unable to dispose 

of body heat through latent heat loss (evaporation of moisture from the respiratory tract) 

as the air already contains high levels of water vapour. 

Various systems are available in which evaporation of water is used to reduce 

temperatures in poultry sheds and they consist mainly wet bad systems and high pressure 

fogging systems 

1.2.5.1 High Pressure Fogging 

In high pressure fogging systems water is turned into a fine mist trough a high pressure 

pump and nozzle system and the fine mist is sprayed into the building which is then able 

to absorb heat (convert sensible heat into latent heat) thereby reducing the dry bulb 

temperature (sensible heat).  

 

Example of High Pressure fogging 
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These systems are especially popular in open sided houses as no forced ventilation is 

required for effective use.  Dripping nozzles should be avoided as much as possible as 

this could lead to wet conditions on the floor as well as manure.  The effectiveness  of 

fogging systems can be increased when used in conjunction with air circulating fans 

within the building to increase air velocity over the birds.  

1.2.5.2 Cool pads 

In these systems air is drawn through a wet perforated pads where the water is allowed to 

evaporate. This system therefore used in negative pressure ventilated sheds.   

Water is pumped form a sump into a trough above the pad from where it flows through 

the pad.  Surplus water is returned to the sump via a trough situated at the bottom of the 

pad.  The water which evaporates into the air is replenished by fresh water supply into 

the sump. 

An air speed through the pad of 70 to 100 m/min is generally recommended for adequate 

cooling. 

 

     

Example of Cool Pad Systems 

 

1.2.5.3 Wind Chill 

Under conditions of high environmental temperature it is advantageous to use the wind 

chill factor of air moving over the birds to assist in maintaining a more comfortable 

sensible heat albeit that house temperatures are high.  The effect of air moving over birds 

and the effect on the sensible heat felt by the birds at an environmental temperature of 

30°C is illustrated Table 1.3. 

The age of the stock and temperature conditions should however be considered.  Young 

stock and chicks especially are very susceptible to wind chill and should never be 

subjected to high air velocity.  At colder temperatures the wind chill effect would be 

higher and the closer the environmental temperature is to body temperature the lower the 

effect.     
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Table 1.3: Effect of Airspeed on Sensible Heat of Poultry at temperature of 30°C 

 

Air Speed 

(m/sec) 

1 week old 

°C 

4 weeks old 

°C 

Adult birds 

°C 

0.5 

1.0 

1.5 

2.0 

-2.2 

-6.6 

-12.2 

-1.1 

-3.8 

-7.7 

-11.1 

-0.5 

-2.2 

-4.4 

-12.7 

From: Poultry World Volume 15 No 11, 99 

 

When temperature is close to the comfort zone the air speed over more mature well 

feathered pullets should be between 0.5 and 1 m/sec. Under high temperature conditions 

(>30°C), the air speed should exceed 1 m/sec to a maximum in the order of 2 to 2.5 

m/sec.  With low temperature, air movement over pullets that are fully feathered should 

be kept to the minimum (<0.5m/sec). 

Chicks should never be subjected to wind chill. 

Note that this is the air speed over the birds and not the air speed at the inlets. 

In open sided buildings wind chill is achieved by installing air circulating fans down the 

length of the building, spaced rough 20 to 25 meters apart to circulate the air over the 

birds.   

 

 

Example of air circulating fans to increase wind chill in open sided buildings 

In fan ventilated buildings the use of tunnel ventilation (also referred to as longitudinal 

ventilation) by installing fans at one gable end and the air inlets at the opposite gable end 

and moving the air down the length of the building will result in good air flow over the 

birds.  With cross ventilation buildings the air moves over a larger area so the air velocity 

is low and wind chill has very little effect in cross ventilated buildings. 
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Example of a tunnel ventilated building  

 

1.3 Open Sided Houses 

Natural ventilated or open sided houses are buildings where the amount of air entering 

the building through natural forces is controlled by opening and closing of side air inlets.  

These natural forces are through Stack Effect and Air Pressure Effect.  The stack effect 

of air movement is the upward movement of warm air being replaced by colder air at the 

bottom and in open sided houses this is used to control conditions under minimum 

ventilation.  With air pressure effect wind pressure is used to create cross ventilation in 

the building by the control of side curtains.   

Open sided buildings are popular in South Africa for keeping of adult birds, and although 

they are used in the rearing of pullets, the ever increasing cost to heat these buildings and 

the inability to apply sound light programs to overcome the seasonal effect of natural 

light, is resulting in these housing systems becoming less popular for the rearing of 

pullets, despite the fact that they are generally less costly to construct. 

 

 

    

Example of open sided without and with roof ridge openings 

With open sided houses the side inlets should be easily adjusted to suite the ventilation 

requirement and special attention should be given to ensure that a minimum amount of 

ventilation through the stack effect is achieved.   This is normally achieved by 
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constructing an open ridge in the roof and by control of the side inlets, the amount of air 

that moves upwards and out through the ridge is controlled by the amount of fresh air 

allowed to enter through the side inlets. 

When conditions require for increased ventilation, the side curtains are opened more to 

allow for cross ventilation. 

In these houses the roof area should be insulated to reduce the amount of heat entering 

the building from outside and also to save on the cost of supplying heat during brooding.   

More details on the construction of open sided houses are provided in the book on 

Poultry Housing and Equipment.   

1.4 Closed Houses 
Closed houses are buildings in which the amount of air entering the building is 

controlled by mechanical means.  Fans and inlets are used to control the amount of 

ventilation required.  In pullet rearing these houses are also ‘light trapped” to enable light 

programs in which the hours of light applied is less than the natural day length. 

These houses have become popular in South Africa for rearing of pullets for commercial 

egg production.  These buildings provide for better control of environmental conditions, 

especially in very hot climates and where the ventilation system is linked to an 

evaporative cooling system good pullet weight development and control of sexual 

maturity is possible.   

     

Fan ventilated house and light trapping cassette on fans 

More details on the planning and construction of closed houses are provided in the book 

on Poultry Housing and Equipment. 

1.5 Cage Rearing Systems 
The majority of commercial layers are kept in cages and hence the majority of 

commercial pullets are reared in cages from day old to 17 weeks of age.  The advantages 

of cage rearing compared to floor rearing is that the vertical height of the building is used 

in multi-tier systems and with good ventilation and heating, the effective density of the 

building is increase compared to floor rearing.  There is also no need for a coccidiosis 

and other internal parasite control program and due to the lower activity of birds in cages, 

the body weight and feed intake is generally improved compared to floor rearing systems. 
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Rearing cages have become more intensive over the years, developing from flat deck 

systems which were popular in the 1960’s to multi-tier cages, equipped with automatic 

feeder, drinker and manure removal systems. 

1.5.1 Cage Configuration 

Due to cost constraints, flat deck rearing cages are no longer popular for rearing of 

commercial pullets.  Modern multi-tier cages have made it possible to utilise the vertical 

space available in the poultry building. 

1.5.1.1   A-frame Cage Configuration 

In the A-framed configuration the cages are placed on top of one another in the 

configuration of an A.  The back of these cages is usually cut at an angle and manure 

flaps (usually plastic sheeting) deflect the manure from the top cage into a pit or some 

form of manure removal system below the cages.   

These cages could be 2, 3 or even 4 tier.     

1.5.1.2 Stack Configuration. 

In the stacked configuration the cages are directly above one another with some form of 

mechanical manure removal system (scrapers or belts) between the cage tiers. Due to a 

narrow stack being possible compared to the A-frame configuration, building space is 

saved with stack cages in multiple tiered cages.  These cages are on the other hand more 

costly to install due to the manure removal systems that are required. 

         

 

Example of A-frame cages top 

left, flat deck cages top right 

and stack cages on the left 
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1.5.2 Drinker Systems on Rearing Cages 

Over the years the cage drinker systems have changed from open troughs attached to the 

cages to smaller cup systems and the modern trend is to install some form of nipple 

drinker system.  The main importance in rearing cage drinker systems is that the height 

and water pressure needs adjustment to ensure that the system is suitable for chicks as 

well as growing pullets.  Wastage of water should also not occur.  

Although nipple drinkers that are suitable for chicks as well as growing pullets, many 

pullet growers prefer to use chick fonts for the first couple of days to ensure that chicks 

get off to a good start.  This especially in view of the treatment of beak trimming and 

vaccination that are performed on the chicks at the hatchery.     

     

Example of a float cup for chicks and nipple drinkers in cage reaing 

  

The older type of nipple drinkers require a drip cup to eliminate spillage and hence wet 

litter but more modern nipples without the need of a drip cup are available.  

1.5.3 Feed Systems on Rearing Cages 

Feed systems on layer cages can be classified into manual or mechanized systems. 

1.5.3.1 Manual Feed Systems 

Manual feeder systems will consist of a bulk feed tank from which feed is augured into a 

feed cart.  These feed carts are then pushed down the cage rows from where feed is 

transferred into the feed trough situated at the front of the cage system.   

With manual feeding on cages, the feed may be transferred from a feed cart either 

manually by means of a scoop or bucket or by an auger mounted to the feed cart. 

These automated feed carts may be pushed or driven mechanically down the cage row, 

depositing feed into the feed trough.  

In managing these systems care should be taken not to waste feed during transfer of feed 

from the bulk bin to the feed cart or from the feed cart to the feed trough.    
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1.5.3.2 Mechanised Feed Systems 

Mechanized feed systems can be classified into two main types: 

Chain Feeder  

These systems consist of some form of mechanized conveyor in the feed trough, which 

drags the feed from the feed hopper along the feed trough.  The system could be filled by 

corner hoppers situated on each trough which are filled by the cross auger from the bulk 

tank, or by a column hopper which is a larger bin situated at the end of the cage row, 

through which the feed chain moves.   

 

Typical chain feeder system on rearing cages 

The feed level on the chain may be adjusted and the number of feedings per day is 

normally controlled by time clock.  Control probes situated in the hoppers are used to 

control the switching of the cross auger to ensure that the hoppers remain filled with feed.    

Travelling Feed Hopper 

A feed hopper system will consist of a motorized feed hopper filled by a cross auger from 

the bulk feed bin which moves on rails down the length of the cage row depositing feed 

into the trough.  

 

 

Typical feed hopper of gantry system 
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The amount of feed deposited by the feed hopper into the feed trough can be adjusted and 

the motorized hopper is then also controlled by a timer which allows for controlling the 

amount of feedings per given period.  

The feed hopper may also be hand pushed instead of motor driven. 

1.5.4 Measuring Feed Consumption 

It is essential to know the feed consumption to ensure that birds are feeding normally and 

that production will be optimized.  Should feed weighing equipment such as dump scales 

or load cells not be available, then feed usage should at least be estimated volumetrically. 

1.5.4.1 Dump Scales 

Dump scales weigh off a fixed amount of feed at a time (20kg tips) into a mini bin from 

where the feed is conveyed into the feeding system in the poultry shed.   

The number of weighing within a given period may then be recorded manually or 

electronically into a central data base system for calculation of feed consumption or 

allocation within the period. 

 

A Dupm scale 

These systems are fairly accurate but should be assize regularly to ensure correctness.  A 

weight equal to the tip required is used for test weighing from time to time. 

1.5.4.2 Load Cells 

Load cells are placed under the bulk feed bin for accurate weighing of the feed within the 

feed bin.  This information may be recorded manually or electronically into a data base 

system for accurate determination of feed intake within a given period. It is the most 

costly but most accurate measure of feed intake and may even provide for calculation of 

feed intake on an ongoing basis.  If linked to frequent weighing of birds and production, 

the progress of the flock is monitored very closely and potential problems may be 

corrected timeously.  
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Load cells under a feed bin 

These systems also supply checks on feed delivered by the feed supply company. 

 

1.5.4.3 Volumetric Estimation 

If the volumetric weight (kg/m3) of the feed is known, the feed stock in the bin may be 

estimated.  By subtracting the feed stock form the sum total of the opening stock and any 

feed delivered in the time period, the feed intake within that period may be estimated. 

The volume of a round bulk tank is calculated by adding the 

Volume of the cone part = height of the cone x 1/3 of the area of the base 

to 

Volume of the cylindric part = area of the base x height 

where  

Area of the base = (Diameter of the tank)2 x 0.7854 

Although rather crude, it at least provides for some estimation of feed consumption 

provided the volumetric feed weight is obtained from the feed supplier on a regular basis.   

The use of double feed tanks will assist further in that feed is then allowed to be emptied 

from the bin providing for correction of interim calculation and estimation. 

1.5.5 Manure Removal 

Other than removing manure manually from the floor below the cages by shovel and 

wheelbarrow, manure may also be removed by mechanical means.  This is however 

complicated especially with stack cage systems.  

1.5.5.1 Manure Scrapers 

Scraper systems consist of scraper blades drawn by stainless steel cable under the cages 

in a shallow manure pit.  The depth of the pit and type of blade would depend on the 

frequency of removal and two types are used: - 

Roll over scrapers consist of a blade which rolls into a horizontal position when the 

blade is pulled back, thereby being pulled over the manure. When the blade is drawn 

forward, the blade moves into the vertical position and draws the manure forward from 
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under the cages into a cross conveyer system at the end of the building.  This system does 

not allow manure to be built up very high as the blade has to move over the manure.  It 

has to be operated frequently (2 to 3 times per week) and therefor produces wet manure. 

 

Manure scrapers under the cages 

Step manure systems operate in very much the same manner except that the blade 

consists of a flat plate drawn in under the manure for the length of the plate (1 meter) and 

then forward to the end of the building.  Since manure can be allowed to build, this 

system will produce dryer manure but the pits have to be deeper to hold such manure 

under the cages. 

Both these systems would deposit the manure on a flat surface at the end of the building 

from where it could be loaded mechanically or a cross conveyor belt system which will 

deposit the manure into vehicles for removal from the premises.  Manure scraper systems 

have become less popular due to wet manure being produced from these systems as well 

as the mechanical nature of the systems. 

Some stack cage systems could use scrapers on the various decks to scrape manure from 

plates between cage decks into a pit below the cage blocks.   

1.5.5.2       Manure Belts 

Manure belts are currently more popular in intensive systems.  This system consists of 

belts on rollers under the cage decks, which are activated from time to time so as to 

deliver the manure from under the cages to the end of the cage rows.  They are of 

particular use in stack cages where this system could be linked to a manure drying tube 

situated in the cage deck so as to assist in drying the manure. 

   The use of manure belt system in cages 
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The belt under the cages then deposits the manure onto a a cross conveyor belt system 

which will deposit the manure onto vehicles outside the building by means of an elevator.  

1.5.6 Heating Systems 

In pullet rearing cage systems the entire building needs to be heated and in addition with 

multi tier cages especially, proper circulation of the air is essential to ensure that the 

vertical as well as longitudinal temperature difference is kept to a minimum.  

1.5.6.1 Heat Exchangers 

Heat exchangers use gas, electrical or oil or coal fired burners as source of heat to heat 

an entire building.  Air is passed through the heat exchanger before being blown into the 

poultry shed.  The heated air is often blown into a plastic sock (fan jet) with holes down 

the length which distributes the heated air evenly throughout the brooding area. This fan 

jet could be coupled to the minimum ventilation system to distribute the minimum 

amount of air required as evenly as possible.  In the absence of a fan jet, air circulating 

fans could be used to assist in distributing the air throughout the building. 

Various sizes of heat exchangers are available to suite smaller and larger house 

conditions.  

     

 

1.5.6.2 Open Flame Heaters 

Open flame heaters which are usually gas or oil fired burners could also be used 

together with air circulating fans.  
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1.6 Floor Rearing of Pullets 
Although the majority of pullets are reared in cages from day old to point of transfer, 

some smaller farms may still rear pullets on the floor.  Due to the increased activity, 

pullets reared on the floor are generally lighter compared to sisters reared in cage systems 

and in addition coccidiosis and other internal parasite control programs need to be 

introduced in floor rearing systems.  The added disadvantage is that when transferred to 

cages, the pullets would need to undergo an adaptation period in order to find the drinker 

and feed system.  This is especially problematic when pullets have for example been 

reared on Bell drinkers and need to adapt to nipple drinkers on the cages. 

Welfare considerations are creating the opportunity for producers to develop niche 

markets such as “Free Range Eggs” and “Barn Eggs” and some retail outlets selling such 

eggs are also demanding that pullets destined for these systems are not reared in cages.  

This is resulting in some larger production systems reverting to floor rearing of pullets 

destined for alternate layer production systems.  

1.6.1 Feeding Systems 

Feed remains to single most costly item in poultry production and the equipment must 

ensure proper supply without feed wastage.   

1.6.1.1 Feeding Space 

The feeding space required would normally be provided by breeder companies of the 

stock involved.  As a general rule the feeder space for layer rearing pullets presented in 

Table 1.4 can be used. 

Table 1.4:  Feed space guide for pullet rearing on the floor 

Application Unit Space 

Chick feeders (φ35 cm) 
Day old to 6 weeks (φ 35 cm) 
Day old to 6 weeks (Trough) 
7 to 20 weeks (φ 35 cm) 
7 to 20 weeks (Trough) 
 

Chicks/feeder 
Birds/feeder 
Birds/meter 

Chicks/feeder 
Birds/feeder 

 

100 – 150 
60 – 65 
80 – 85 

100 – 150 
50 – 60 

 

 

1.6.1.2 Chick Feeders 

These feeders consist of flat containers with a 2.5-cm edge, usually made of plastic. Feed 

is placed in the container and chicks will jump into the container and feed. Such feeders 

are removed as soon as the birds are able to feed from the larger feeders. These feeders 

are concentrated in the brooder area.  Feed may also be scattered on paper in the brooding 

area. 
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1.6.1.3 Manual Feeders 

In floor rearing operations hand feeders may consist of open, long troughs into which 

feed is placed from which the birds may then feed. Tube feeders are also used which 

consists of a tube 20 to 40 cm in diameter and 500 cm high to which an adjustable pan is 

fitted at the bottom. The gap between the tube and the pan is adjustable so as to set the 

amount of feed that will flow from the tube and therefore the level of feed in the pan. The 

advantage of hand filled tube feeders compared to hand filled trough feeders is that the 

tube serves as a reservoir for feed, requiring feed to be replenished less often. 

 

 

Example of manual feeding in floor rearing  

1.6.1.4 Automated Feeders 

Automated floor feeders consist of many types and makes and the more popular feeders 

can be classified into chain feeders, pan and auger feeder and scatter feeders. 

The choice of feeding system would depend on personal preference.     

Chain feeders consist of a continuous open trough around the shed fitted with a flat 

chain, which drags feed from a central hopper which acts as a reservoir of feed. The 

central hopper is filled by an auger, which conveys feed from a bulk feed bin. The 

hopper is also fitted with high and low censors, which will cause the auger motor to 

switch of and on as required. The motor, which drives the chain in the trough, is in turn 

controlled by a time clock.  This enables automated and controlled setting on the amount 
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of feedings required in the case of add libitum feeding. Single, double, as well as three 

track feeders are available to allow for increased feed space as required. Slow and high-

speed feeders allow for various conditions such as feeding young chicks or older pullets. 

The entire system can be suspended from the building by cables and a wincing system if 

crossbeams are able to carry the weight or the troughs may be fitted to carrier legs, which 

allows for height adjustment.  

        

Example of chain feeding systems for floor operations 

 

Pan feeders consist of a tube (or other form of feed conveyor) in which an auger 

conveys feed from one end to which a feed hopper has been fitted. Openings made at the 

bottom of the tube then allow feed to drop from the tube to a pan fitted to the tube. The 

gap between the pan and tube is adjustable so as to set the amount of feed deposited into 

the pan. The pans are therefore filled from the hopper end as feed is conveyed down the 

length of the tube.  A limit switch is fitted to the last pan on the tube.  This switches the 

drive motor on and off, depending on the height of feed in the last pan. An auger from 

the bulk feed bin fills the hopper and the amount of feed in the hopper is controlled by 

high and low limit switches.  

The required feeder space is achieved by increasing the number of pans fitted to the tube 

or increasing the amount of feeder lines (tubes) in the shed. The system is suspended 

from the ceiling on cables and a wincing system so as to allow for adjustment of feeder 

height as well as lifting the feeder system out of the way for cleaning. 

 

      

Examples of pan feeder systems 
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Pan feeders may be relatively expensive but feed is distributed immediately into all pans 

from feed remaining in the tube.  The system is then filled form the end but again the 

feeder length should not be too long.  Pan feeders are generally more difficult to manage 

as each pan needs to be adjusted to ensure even distribution of feed.              

1.6.1.5 Feed Weighing 

Feed weighing in floor systems would be similar as explained above for cage systems. 

1.6.2 Drinker Systems 

In floor rearing the water supply equipment has developed from open troughs and bell 

shaped drinkers which become dirty and contaminated and are difficult to keep clean.  

The more modern nipple drinker systems are entirely closed and the water in these 

systems remains clean.  These closed systems would also reduce the risk of disease 

spreading within the flock as compared to open drinkers. 

1.6.2.1 Drinker Space Requirement 

The drinker space required would normally be provided by breeder companies of the 

stock involved. 

As a general rule the feeder space for pullets presented in Table 1.5 can be used. 

Table 1.5:  Drinker space requirement for pullet rearing 

Application Unit Space 

Chick drinkers (fonts) 
Day old to 6 weeks (φ 35 cm) 
7 to 20 weeks (φ 35 cm) 
Nipple drinker 
 

Chicks/drinker 
Birds/drinker 
Birds/drinker 
Birds/nipple 

 

100 – 150 
150 – 200 
150 – 200 
10 – 12 

 

 

1.6.2.2 Drinker systems for Chicks 

Chicks should be started off with equipment specially designed to ensure that water 

intake is not limited during the initial stages of development.     

Chick fonts are manually filled pan and jar drinkers and are popular for young chicks.  

Water is placed in the jar which when turned will feed water into the trough.  These 

drinker systems are normally used for the first week to 10 days to ensure that chicks get 

off to a good start. 
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Low pressure nipples suitable for starting chicks and growing of the birds and which are 

suspended on drinker lines are popular in large-scale floor operations as they are less 

labour intensive (no cleaning required) and considered to reduce spreading of disease as 

the system is closed.  Some types of nipples are equipped with drip cups to eliminate 

dripping onto litter while others operate without drip cups. 

1.6.2.3 Drinker systems for older pullets 

Bell drinkers are plastic drinkers and hang from the ceiling on adjustable nylon cables 

to suite bird height.   They are popular in floor systems. The drinker is equipped with a 

valve mechanism and spring, which controls the water flow into the trough by means of 

the weight of water in the trough.  These drinkers are often ballasted by a weight in the 

bell (usually a container with filled with water), which reduces swinging and water 

spillage.  

 

 

Bell drinkers require regular cleaning 

 

Nipple drinkers have become very popular in both cage and floor systems. The older 

type of nipple drinkers required a drip cup to eliminate spillage and wet litter.  More 

modern nipples exist which are used without drip cups with a minimal amount of 

spillage. In floor systems the nipples are suspended on hanging water lines and due to the 

nipples requiring a constant set pressure, a pressure control mechanism is usually 

supplied.  Water pressure adjusters are also installed where water lines are long and the 

floor is sloped to one side of the building. 

             

Nipple drinker application in floor rearing of breeders 
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Various types and makes are available for floor rearing and breeder systems and should 

be checked as being suitable for what the use is intended for. 

1.6.3 Heater System 

In floor rearing of pullets, heat exchangers as explained above could be used to heat the 

entire building or part of the building in which chicks are being brooded.   

Smaller canopy type haters coul also be used in floor rearing. 

 

              

Examples of a hover brooder, infrared gas brooder and a pancake brooder 

 

These brooders have a steel canopy fitted with a heater element which could be heated 

by a gas flame or electrical element. The heater is suspended about 1 to 1.5 meters 

above the chicks and the chicks should be confined to a brooding area around the 

brooder, especially in open sided houses.  Suspended plastic curtains are often used to 

conserve heat to the part of the building in which chicks are brooded.  These brooders 

are available in various sizes (1000 to 5000 chicks per brooder) and manufacturer 

recommendations and application should be used. 
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2 Pullet Rearing Management 
The main objective in rearing of pullets intended to be used in the production of 

commercial eggs is to achieve the correct weight for age as prescribed by the supplier of 

the stock, with good flock uniformity and immunity at point of lay.  Most programs 

would recommend good growth during the initial period to ensure good development of 

the immune system and a good body frame and skeletal development.  From 6 to 8 

weeks of age, during the middle part of the growing out period the body weight gain 

eases off and then as sexual maturity is approached and the development of the 

reproductive organs commences the daily gain accelerates again.       

2.1 Growth and Body Development 
In the rearing period to 18 weeks of age the object is to achieve the body weight for age 

as suggested by the particular breeder and guides and recommendations of the breeder 

company should be studied and applied.  The weight of individual birds should be as 

close as possible to this ideal weight for age (high uniformity).  This is normally 

achieved by feeding appropriate feeds for age on an ad lib basis.  Controlled feeding is 

seldom practiced but may be required if body weights persist to be in excess of the 

standards suggested.  In most instances in the warm climate prevailing in Southern 

Africa the difficulty is more often to ensure sufficient growth on body weight 

development during rearing especially during the initial stages and also with floor 

rearing systems.   

Feed standards and the stages for feeding the various diets would be prescribed by the 

breeder and this is best left in the hands of reputable feed companies and technical 

people.  A two phase feeding regime using a Chick Starter followed by a Grower Feed is 

normally prescribed for warmer climates and floor operations to ensure good body 

weight development.  A third diet (Developer Feed) may also be incorporated by the feed 

company in cage rearing systems.  These diets are formulated in such a manner that the 

correct body weight for age is achieved when fed ad lib.  In instances when to initial 

body weight gain is not satisfactory, a Pre-starter type of feed for the first three weeks 

could be considered.    

Most breeder companies would also prescribe a Pre-layer diet which is a diet containing 

higher levels of calcium compared to the rearing diet but not as high as the layer diet.  

This feed is fed for a very short period (10 to 14 days) before the onset of production. 

Possible reasons for poor weights and uniformity of pullets will include: 

 Poor feed and water quality 

 Poor chick quality 

 Insufficient feed and drinker space 

 Feeders and drinkers not operating properly 

 Limited water and feed consumption (supply systems) 

 Diseased flock 

 Extreme high temperature conditions 
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 Overcrowding and high stocking densities and late moving of birds from the 

brooder cages 

 Poor housing and ventilation conditions 

 Varying methods of weighing 

2.2 Weighing Procedures 
The objective is to rear the flock in such a way that the bird weight for age as per the 

breed specifications is achieved and that the flock is uniform in body mass.  Birds are 

therefore weighed regularly (weekly) from 4 weeks of age and such weights are 

compared to the breed standard.  

At 1, 2 and 3 weeks of age a sample mass weight is advisable to ensure that the brooding 

management is allowing chicks to grow normal to the desired weight at 4 weeks of age.  

With this procedure, chicks are not weighed individually but in mass in boxes or 

containers and the average weight calculated. 

From 4 weeks of age, birds are weighed individually to enable calculation of the average 

weight as well as the flock uniformity by weighing a representative sample of the flock.   

 Irrespective of the flock size at least 150 to 200 birds are to be weighed. 

 In floor systems the estimated number of birds should be penned off and all of the 

birds penned off must be weighed.  When driving birds into the pens, this should 

be done gently without frightening and stampeding.  Select at least three spots for 

penning the birds and pen off an estimated 50 to 70 birds per pen (150 to 200 

birds in total) irrespective of house size. 

 

 

 

 In cage systems select individual cages randomly throughout the building to total 

150 to 200 birds.    

 The scales used are either 5 kg dial scales with 10 or 20 g weight interval or 

electronic scales. When using dial scales a weighing sheet as per the example 

below is used to assist in the calculations that will follow.    

 The process of bird weighing should occur at the same time and day for individual 

houses on a weekly basis and in the case of a dial scale being used, recorded on 

weight charts normally provided by the breeding company. 
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  Once all weights are recorded on the chart, the average weight is calculated.  This 

is the sum total of the number of birds within a particular range multiplied with 

the range and dividing this with the total number of birds. 

 When using an electronic scale the calculations are normally done by the scales 

software and in some instances the results can be printed from the scale. 

2.3 Flock Body Weight Uniformity 
When weighing birds with a dial scale the flock uniformity is calculated by calculating 

two cut off points, 10% below and 10% above the mean.   The number of birds outside 

these two cut off points are then added and expressed as a percentage of the total number 

of birds.  The aim should be to have at least 80% of the birds within 10% below and 

above the mean weight.     

With most electronic bird weighing scales the data is calculated automatically.   Some 

makes of scales are equipped with small printers which will print the individual weights 

recorded as well as the mean weight and coefficient of variation.   Although more costly 

as compared to dial scales they are very useful on larger rearing operations as the process 

is speeded up and data is much more accurate and reliable. 

With electronic weighing, the uniformity is calculated mathematically and expressed as 

coefficient of variation (CV).   

  CV% = Standard Deviation X 100 

            Average weight       

A CV of 9 to 10% and lower should be aimed for. 

2.4 Body Weight and Uniformity Problem Solving 
The following key indicators could assist in establishing the possible reason for various 

problems. 

Poor weight gain 

 Poor feed and water quality 

 Poor chick quality 

 Insufficient feed and drinker space 

 Feeders and drinkers not operating properly 

 Limited water consumption 

 Insufficient feed intake  

 Diseased flock 

 Extreme high temperature conditions 

 High stocking densities 

 Poor housing and ventilation conditions 

 Inaccurate and faulty scales 
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Overweight birds 

 Excessive feed intake 

 Incorrect nutrition 

 Inaccurate and faulty scales 

Poor Uniformity 

 Poor chick quality 

 Large variation in Grand Parent flock ages from which chicks are supplied 

 Insufficient feed and drinker space 

 Irregular adjustment to feed increments 

 Feeders and drinkers not operating properly 

 Diseased flock 

 Poor brooding management 

 Poor housing and ventilation conditions 

 Varying methods of weighing 

 Inaccurate and faulty scales 

 High stocking density 

2.5 Management during Brooding 
The brooding period normally describes the period during which chicks are confined to 

smaller areas within the building and supplementary heat is being supplied.  With floor 

rearing certain equipment specially designed for chicks are concentrated within the 

brooding area.  In cage rearing the middle tier cages would normally be used for 

brooding and the chicks will be split into the rest of the system at 4 to 6 weeks, 

depending on the cage type. 

2.5.1 House preparation  

Although day old chicks carry some parental immunity, the chick has very little 

resistance to most common diseases.  It is essential therefore for the poultry shed to have 

been properly cleaned, disinfected and prepared for the new batch of birds.  This will 

reduce the likelihood of diseases being carried over from the previous flock.   This 

cleaning and disinfecting includes areas such as the ablution and shower facilities to the 

site as well as removal of all litter and manure from the site. 

2.5.1.1 Floor Rearing 

In floor rearing systems, fresh clean shavings or chopped straw is placed at a depth of 5 

to 6 cm after the house has been properly cleaned, disinfected and allowed to dry.  

Materials used should be absorbent (wood shavings, chopped straw) and not too fine.  All 

equipment is reassembled or dropped from the ceilings and it is essential to ensure that 

the brooding area has been prepared for the chicks. 
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All equipment should be serviced and checked after being cleaned and re-assembled.  

The heaters should be operating before chick placement and house temperature especially 

that of the floor and bedding should be warm when chicks arrive.  Chicks are very easily 

chilled by a cold floor. 

The brooding area is that area to which the day old chicks will be confined, as they 

require additional heating, different feeders and drinkers and a higher light intensity 

compared to older birds.  Such chick equipment is to be evenly spaced throughout the 

brooding area.   

The size of the brooding area would vary according to the brooding method but as a rule 

20 to 30 breeder chicks per m2 should be allowed for.  With whole house brooding, half 

the building area could therefore serve as the brooding area by hanging of a curtain in the 

centre of the building. 

 

     

Examples of preparing the brooding area 

 

The brooding area should be warmed prior to arrival of chicks and the heaters and 

ventilation systems should therefore be operational at least the day before expected chick 

arrival.  Limited quantity of feed is placed on the paper strips (if used) as well as into 

chick feed pans and the normal feeder system where such feeder system is within the 

confines of the brooding area.  Prior to chick arrival, the drinker system is checked and 

chick fonts (if used) are filled. 

2.5.1.2 Cage Rearing 

In cage systems the floor brooding tier cages could have a different wire mesh size 

compared to the cages into which birds will be moved at a later stage.  In order to create a 

warm floor area for the chicks in the brooding cages, the cage floor should preferably be 

covered with coarse brown paper.   

The nipple drinker system should be lowered to the expected chick height and chick fonts 

placed in the cages if used.  The in some cage systems the feeder has a grid mechanism 

that allows chicks easier access to feed and these plates are to be lowered into place 

before chicks arrive and the system filled.  A small amount of feed is scattered onto the 

paper. 
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The house should be pre-warmed at least 24 hours prior to expected chick arrival and all 

ventilation systems checked for correct operation and setting.  

2.5.2 Chick Placement 

It is essential that brooder houses should be well heated prior to chick arrival.  Because 

chicks are poikilotherm (cold blooded) during at least the first week, they lose heat very 

easily.  The floor requires special attention as much heat is lost trough the chick's feet.  

The bedding in floor systems and the paper in the cages of cage systems should be warm 

on chick arrival and the building should therefore have been be pre-warmed for at least 

24 hours prior to expected chick arrival.   

Chicks should preferably arrive during the morning.  This will ensure proper supervision 

during the initial couple of hours after placement prior to staff going off duty.  Upon 

arrival and during placement the chicks are to be examined for first grade quality 

thriftiness and mortality in the boxes.   

It is also advisable to check the chick temperature on arrival, especially if chicks have 

travelled over a long distance.  A Braun thermometer is used for this and the tip of the 

thermometer should be placed into the cloacae.  Sample around 100 chicks and should 

the temperature be below 39°C then consider increasing the brooding temperature for an 

hour or two to assist in increasing the chick temperature back to normal. 
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Sufficient staff should be available for the offloading of chicks and placement in the 

brooding area or cages as quickly as possible. 

Chicks should not remain in closed boxes in heated areas and lids of chick boxes should 

be removed if chicks cannot be unpacked within a short period of time.  Chick boxes are 

designed to cater for colder environmental condition and chicks could overheat when 

kept in closed boxes for too long within the stationary chick truck or a heated building. 

With nipple systems on floor, chicks should be placed on rough paper below nipple lines.  

This will ensure that chicks find the nipple drinkers as soon as possible.  The chicks are 

placed by gently tipping the chick boxes and spreading the load evenly over the brooding 

area.   

 

       

Measuring chick temperature with a Braun Thermometer 

In cage systems the chick trolleys on which the chicks arrive are wheeled into the 

passages between the cage rows and chicks counted out in the correct numbers per 

brooding cage.    

Once all chicks have been placed the cardboard boxes are to be burned and returnable 

baskets and trolleys are returned with the chick truck to the hatchery. 

At least a random number of (if not all) boxes should be counted to verify numbers of 

chicks with the supplier.  The supply hatchery should be notified as soon as possible of 

any abnormal findings.   

The minimum ventilation system should operate and brooder temperature set to operate at 

the level required for brooding.  

The chicks are then left to settle for an hour or two with lights on to ensure that they 

become accustomed to the new environment.  Thereafter a check should be made to see 

that chicks have easy access to feed and water.  The necessary finer adjustment to 

temperature and ventilation is also done.  Cold chicks will huddle into smaller groups 

while chicks that are contented will be quiet, active and evenly spread out.   

2.5.3 Chick Quality 

There should be no deformities such as skewed beaks, eye or head deformities, etc.  
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Chicks should have properly healed and dry navels and individual weight should be a 

minimum weight of 32 grams.  This is on the bases that the hatchery could have used 

eggs of 50 gram weight.   

Chicks should not be dehydrated and craving for water, they should stand up well on 

normal surfaces, be lively and alert and not be wet and covered with hatch debris. 

2.5.4 Brooding Temperature  

The objective during brooding is to get chicks off to a good start, and accustom chicks to 

the normal drinker and feed systems.  With spot brooding on the floor rearing the 

brooding temperature would be slightly higher compared to when practicing whole house 

brooding as the chicks are able to move closer to and away from the source of heat as 

required.   In multi-tiered cage systems it is important to ensure that the chicks are 

comfortable on both tiers and down the length of the building.  In some large poorly 

designed pullet rearing houses a noticeable difference in the house temperature down the 

length as well as between cage tiers is noticeable.  It is advisable to place thermometers 

at various strategic points and to record the maximum and minimum temperatures in 

these areas and if possible to make adjustment.   In cage systems individual chicks 

cannot move to or away from the heat as they are confined to a particular cage.  Special 

care should be taken to ensure correct and even temperature throughout the building.  

Poor body weight and uniformity at 6 weeks of age can often be traced back to large 

temperature differences in the cage system.  

Maximum and minimum brooding temperature at chick level and in various positions 

should be recorded daily and the thermometer re-adjusted to ensure that a good record is 

available of what temperature fluctuation occurred within the recording period. 

The objective during the brooding period is to  

 Achieve normal weight gain as per the breeder guide during the first week.   

 Ensure that mortality during the first week is below 0.5% and below 1% at 14 

days 

 Achieve good flock uniformity and even if parent flock is young (producing 

chicks of 32 to 35 g) very few chicks should be culled out at 14 days (<0.25%). 

Brooding chicks which originate from young parent flocks requires minor adjustment and 

it is advisable that such chicks are placed in separate brooding areas.  In cage systems it is 

advisable to place such chicks in the warmer part of the building. 

House and brooding temperature (maximum and minimum) should be recorded daily and 

gradually reduced.  No fixed rules can be applied but Table 1.2 provides a rough guide of 

what is to be achieved.   In open type houses, the temperature close to the brooders is 

more important than the house temperature and the latter will always be lower than the 

comfortable brooding temperature.   With whole house or partial house brooding, care 

should be taken not to create very hot and uncomfortable conditions as the chicks cannot 

escape from the hot area. Chicks should soon be evenly spread over the brooding area 

and the noise level should signify contentment.  

Key indicators to brooding temperature include: 



46 

 

 Chicks that are hot will be noisy, pant with drooping wings and try to move away 

from heat. 

 Chicks that are cold will be noisy and crowd 

 Contented chicks are evenly spread over the brooding area or cage and the noise 

level should signify contentment 

Chick behaviour during brooding should be used to make suitable adjustment to 

temperature conditions.   During brooding the relative humidity in the building should 

also be a consideration. 

When chicks originate from young parent flocks (less than 35 weeks of age), special 

attention should be given to brooding temperature.  They are smaller (originate from 

smaller eggs) and have relatively lower rate of heat production.  Such chicks require 

slightly higher temperature (1 to 2 °C) compared to chicks that originate from older 

flocks.   When these smaller chicks are cold they do not show the normal behaviour of 

huddling and the indication of them being cold is not so obvious. 

They also have the tendency to have been overstressed during the incubation process and 

extra emphasis should be given to feeding and water supply.  They should be brooded 

separate from chicks that originate from older flocks and if not in separate buildings, at 

least in separate brooding areas.  If not, they will be dominated by the larger chicks and 

increased mortality and cull rate will result.    

2.5.5 Increasing the Brooding Area 

In floor systems the brooding area is increased gradually until birds have access to the 

entire building.    During winter the increase in brooding area will be slower than during 

summer and in open type houses it will be slower compared to closed houses. Feed and 

drinker equipment should not be limiting in this area.  On the other hand, the area should 

not be increased too rapidly as chicks then tend to "get lost" in the larger house area.  

This especially between the outermost chain feeder lines and wall of the building which 

is normally much colder than towards the middle of the floor area.      

In cage systems the chicks will be split and moved into all cages between the ages of 4 to 

6 weeks, depending on the particular cage system.  It is essential that this occurs at the 

correct age.  In some systems, if the move is at an age that is too young the birds might 

not reach the feeder and drinker systems while in others, if the age is too late, the density 

would be excessive.    

2.5.6 Feed Management during Brooding 

Chicks should have free and easy access to fresh feed at all times.  During the initial 

period, chick feeders and feed on paper is to be replenished regularly (twice daily).  The 

feeders should not be overfilled as this leads to feed soon becoming stale and less 

palatable to the chicks which will result in reduced feed intake and poor weight gain.   

Chick feeders and paper are normally removed from about 4 to 7 days, depending on the 

accessibility of the chicks to the normal feeder system in the case of floor rearing.   In 

cage systems this would also occur at 4 to 7 days.  It is essential that chicks are feeding 

comfortably from the larger feed system before removal of any chick feeder system. 
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Check weights at the end of the first week are to serve as guide whether feeding and 

brooding technique is good.  During this period mass weighing is done and the average 

weight compared to that supplied by the breeder company. 

Automated feeding systems should be switched on manually at the beginning on a "stop-

start" basis to ensure that chicks are not caught up in the system.   

2.5.7 Water Management during Brooding 

Chicks should have access to clean fresh water at all times.  Where chick fonts are used, 

they should be cleaned daily and replenished with fresh water.  The water level in Bell 

drinkers should not be excessively high (half full) as this leads to water spillage.  These 

drinkers are also to be cleaned regularly as there is a tendency for shavings and 

droppings to land up in these open drinker systems when set low enough for chicks to 

have easy access to the water.  Wet patches should be removed and the cause of leaking 

systems should be attended to immediately.   Chicks that are wet will be uncomfortable 

and cold. 

Nipple and cup drinkers are to be checked for sufficient supply of water and especially in 

the case of nipple systems, the height of the nipples should be set to ensure that chicks 

drink with heads in an upward direction but not stretching for the nipple.  A 30° angel 

with the beak is normally recommended by nipple suppliers.  With nipple and cup 

drinker system the water pressure is of extreme importance and supplier 

recommendations should be incorporated into schedules and checklists that remind staff 

to make these adjustments timeously.  Water pressure will be low at the start to ensure 

that nipples can be easily activated by the chicks and that in fact a small water droplet 

forms to attract chicks to the drinker.  As the chicks age, the water pressure is increased 

to increase the flow rate of water from the nipple.    

Where chick founts are used, a change is to be made from such fonts by 7 to 10 days of 

age. It is advisable not to make this change at the time of beak trimming.  When 

removing chick fonts, this should be done over a period of a day or two to accustom 

chicks to the normal drinker system 

2.5.8 Ventilation and Temperature during Brooding 

Ventilation is often neglected during brooding as there is the belief that chicks do not 

require much ventilation.  Very often the thermometer reading is not in accordance to the 

needs of the chickens.  When measuring temperature and humidity it must be done as 

close as possible to chick level but also not right amongst the chicks as the instrument 

then picks up heat generated by the chicks and a false reading will be obtained. 

Thermometers are used as guide and it is more important to check the behaviour of the 

chickens to see if the temperature is correct.   

If chickens are evenly spread out and are eating and appearing comfortable and not 

chirping, then the temperature is correct.  However if they form a wide circle away from 

the heat source then it is too hot.  When chicks are crowding in a corner or huddle 

together in groups, then it is too cold.   

When chickens are exposed to too high or too low temperatures, a condition known as 

vent pasting could occur.  The excrement accumulates around the vent (cloacae) and the 
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condition could become so bad that the chick is unable to pass urine or faeces, it will stop 

eating and will die.  Chickens must be able to move closer to and away from the heat 

source and this is the reason why with whole house brooding or rearing chicks in cage 

system, slightly lower temperatures are used as chicks cannot move away from heat 

should temperatures be marginally high. 

   

It is important to avoid low humidity of the atmosphere during brooding.  The ideal is a 

Relative Humidity (RH) of between 55 and 65%.   This will prevent mucous membranes 

of the respiratory tract from drying out.  Dehydration of the chick causes these 

membranes to dry out and the movement of cilia lining the membranes are retarded.  

Viruses and bacteria can thus easily penetrate the body. 

In areas where humidity is normally low additional water troughs can assist to increase 

the RH. Gas burners also contribute moisture as opposed to hot water heat exchangers 

that do not.  (The end products of combustion of propane gas are CO
2
 and H2O).  In cage 

systems, slight wetting of floors could assist in correcting low levels of humidity. 

Applying the correct amount of minimum ventilation (not excessive) will also conserve 

moisture.  During the brooding stage of chick management, ventilation is normally 

confined to the supply of adequate minimum ventilation.  This rate of ventilation must be 

supplied from the first day within the limit of maintaining correct house and brooding 

temperature.   

2.5.8.1 Open Sided Buildings 

In natural ventilated buildings less control on ventilation is possible and side curtains or 

control mechanism is used to control air movement.  During brooding, the stack effect of 

air dynamics is used mainly to control minimum ventilation.  This is achieved by closing 

side curtains leaving minimum opening at the top of the curtain to allow for some air 

movement upwards and out of the building.  Care should be taken that there is sufficient 

"leakage" through doors and bottom of the curtain to allow for such air to be replaced 

from outside.   

During brooding the extent of opening the side curtains would be minimal and this will 

depend on age of birds, outside environmental temperature as well as wind pressure.  

Chicks should not be subjected to high air movement created by pressure effect of air 
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movement (wind) as they are more susceptible to wind chill, even at normal 

temperatures.  The wind side of the building would therefore be kept more closed than 

the non-wind side, to reduce direct wind into the building during brooding.   

The building should also not be kept completely closed to conserve heat, as this may 

soon lead to an under ventilated building, even during the brooding period 

2.5.8.2 Fan ventilated Buildings 

In closed houses where ventilation is achieved by mechanical means (fans), there is 

better control on the fresh air supply into the building and extraction of stale air from the 

building. 

A minimum rate of ventilation must be applied, irrespective of temperature.   Such 

minimum rates of ventilation should be described on ventilation schedules and not judged 

by conditions in the poultry shed only.  Once wet litter conditions and high 

concentrations of ammonia appear as a result of under ventilation (or too cold conditions) 

it is normally too late to correct.   

Schedules on how to set the minimum ventilation should be calculated for the particular 

application and applied from the first day.  These schedules may be calculated from 

information presented in the Housing and Ventilation section of this book, using the 

expected weight for age and the number of birds (biomass) in the building.   

Air speed over chicks should be kept below 0.5 m/sec.  Note that this is not the inlet air 

speed but the air movement over the chicks.  This is especially important in tunnel type 

ventilation systems. 

Incoming air must be diverted away from chicks and distributed as evenly and quickly as 

possible throughout the brooding area. 

2.5.8.3 Key Points during Brooding     

Some key points during brooding include: 

 Check behaviour of chicks.  Cold chicks would tend to huddle while hot chicks 

will move away from the heat sources.   

 Chicks should be evenly spread out, active and quiet 

 Light intensity to be relatively high in the first 7 days (above 20 Lux) and reduced 

thereafter to around 5 Lux to keep birds calm 

 Check condition of manure and litter.  Manure should be firm and no sign of 

blood should be noted. 

 Adjust feeders and drinkers (height and pressure in the case of nipple drinkers) 

regularly and remove chick equipment gradually.  Birds should be on automatic 

equipment as soon as possible without undue stress 

 Reduce heat gradually from the brooding temperature to the required house 

temperature of 20 to 25°C at 4 weeks of age. 

 The aim is to have a uniform flock by 4 weeks of age with low mortality and body 

weights that agree to the breeder recommendation.   
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2.6 Management during Growout 
The main objective in the period 4 to 17 weeks of age is to achieve the correct body mass 

for age with high flock uniformity and to prepare the flock for sexual maturity and egg 

production.  Circumstances would differ but some main points include: - 

 Weigh birds weekly and ensure that body weight development is as close as 

possible to the breeder recommendations 

 Make regular adjustments to equipment such as feeders and drinkers 

 Rapid growth takes place between 4 and 8 weeks of age and it is important to 

ensure that the breed standards are achieved in this period.  Skeletal development 

in this period is of major importance.  Daily weight gain decreases in the period 8 

to 14 weeks and again starts to accelerate from 14 weeks of age.  

 In the case of floor rearing keep litter dry and remove any wet areas. Wet litter 

should normally not be a problem with commercial pullets 

 Maintain correct environmental conditions including temperature and minimum 

ventilation.  It is advisable to have an environmental control programme set up in 

accordance with particular conditions and house design.  Do not guess how to set 

equipment fans and temperature 

 Keep a close check on bird activity and behaviour 

 Follow the recommended light programme and make the required adjustments as 

and when required 

 Follow the recommended feed program and make the changes in feed type as and 

when required to do so 

 Inspect the flock regularly and remove birds that are not healthy or growing 

normally.  Very little selection should be done at point of lay and all sexing errors 

and cull birds should be removed as soon as they are noticed and disposed of 

humanely 

 Ensure that fresh, clean water and feed is available at all times.  Especially with 

cage system, ensure that sufficient water supply and water pressure is noted at the 

end of cage rows 

 When making adjustment to feeders and drinkers or any other equipment, do this 

in a gradual manner to allow for birds to adjust to the changing circumstances. 

In floor rearing systems where birds are destined to be housed in alternate floor laying 

systems, it is advisable to introduce perches.  This will assist in training birds to jump 

onto the perch structure on the nests.   

2.7 Beak Trimming 
Pecking is a normal behaviour of poultry and when housed together in large flocks, 

especially in open sided buildings where light intensity is high, birds should be beak 

trimmed to reduce the incidence of pecking and cannibalism.   

Most breeders would prefer this procedure to be carried out at an early age (before 10 

days of age) but it may also be carried out at a later age (4 to 6 weeks), using special 

machines. 
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Whatever procedure is followed, beak trimming must always be carried out by properly 

trained staff using well maintained equipment that is specially designed for this procedure 

and at as young age as possible. 

2.7.1 Ten-day Beak Trimming with Hot Blade 

Beak trimming is carried out at 6 to 10 days of age using a beak trimmer machine with 

guide plates and hot blade.  The machine is equipped with special guide plates and hot 

blade for cauterization, which is activated by a switch and moved by means of a 

camshaft attachment.  Chicks at this age are easier to handle but considerable experience 

is required and staff performing this should be well trained. 

 

   

Beak trimming at 7 days of age 

 

The beaks are cut with a sharp hot blade with the beaks inserted into a 0.44-cm hole.  

The thumb is placed behind the head of the chick with the forefinger placed under the 

throat, pulling the tongue back and tilting the head downwards.  The bottom beak should 

be slightly longer than the upper beak.  The beak is to be kept against the hot blade for a 

period of 2 seconds and most machines have a timed cam shaft which keeps the blade in 

the downward position for this length of time.   

Approximately one third of the beak measured from the front of the nostril is removed.  

This would however depend on the breed as some breeds may require a more severe beak 

trimming compared to others.  The objective should be to remove as little as possible 

keeping in mind the effect on pecking and cannibalism.  Males are normally trimmed less 

than females and for broiler breeder males, the beaks are often just tipped. 

Key points are: 

 Keep a steady rate and do not rush 

 Blade must be hot.  Most suppliers of machines recommend the blade to be a 

cherry red colour   

 Keep guide holes clean with a brush.  Note that over time these guide plates wear 

out and become larger in size, resulting in excessive cut.  Guide plates are to be 

replaced from time to time.  
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 Blade must be sharp. Replace after every 3000 chicks.  Note that different blades 

are used for early and later beak trimming and ensure that the correct blades are 

being used 

 Always maintain the same procedure and make adjustments in accordance with 

what observations are made later during the layer stage.  Beaks must be rounded 

and upper beak slightly shorter than lower beak 

A second method is to apply beak trimming at 4 to 6 weeks of age but most people 

concerned with welfare are opposed to beak trimming birds at this age as it is considered 

to be more stressful for the birds.  It is a much slower process as birds are more difficult 

to handle but a more precise cut is obtained, as there is a larger area by which the length 

of the beak remaining may be judged.  The same machine is used as for 7 day beak 

trimming but a bar, onto which the blade cuts, replaces the guide plate.  The blade would 

also be different.   

The thumb is placed behind the head and the forefinger inserted into the mouth so as to 

open the beak.  The upper beak is then placed on the bar with the head being tilted 

downwards so as to obtain u cut towards the inside of the beak.  The hot blade is pressed 

downward, cutting and cauterizing the cut for a period of 2 seconds.  After cutting the 

upper beak, the lower beak is placed onto the bar and cut at a length slightly longer than 

the upper beak (1mm longer).   

The length of the cut will depend on conditions and generally one would cut as much as 

may be required so as not to experience problems in the breeding period.  This is usually 

achieved by removing no more than one third of the upper beak.   

Some key points in solving problems include: 

 Soft beaks cut back to close to the nostril is caused by blades being too hot (over 

cauterized) or the beak being cut too short (too large guide plate hole, chicks too 

young or small) 

 Split beaks are caused by blunt blades 

 Beaks not rounded and showing signs of pointed growth are caused by the cut not 

being short enough and blade possibly being too cold.  Cauterizing time could 

also be too short 

 Bottom beak shorter than upper beak is caused by head being tilted too far with 6 

to 10 day beak trimming or cut and cauterized too much with beak trimming at a 

later stage 

 When the bottom beak tends to grow out much longer than the top beak, then the 

head was not tilted enough at 6 to 10 day beak trimming or not cut and cauterized 

enough with beak trimming at a later stage 

 If beaks are too long or too short then consider changing the age at which beak 

trimming is beak done.  

2.7.2 Infrared Beak trimming 

Hatcheries are increasingly making use of day-old beak trimming with the infrared beak 

trimming machine available from Nova-Tech.  Traditional beak trimming with a hot 

blade cuts off approximately one third of the upper and lower beak and cauterization 

seals the blood vessels and prevents bleeding.  Infrared beak trimming results in heat 
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coagulation in the tissue culture and the necrosis involves about 1/3 of the upper beak and 

¼ of the lower beak in chicks.  An important welfare advantage of this method is that 

research has shown that no neuromas develop, which are relevant in connection with 

phantom pain after amputation. 

With infrared beak trimming at the hatchery the beak is morphologically left intact until 

the dead tissue drops off at around two weeks of age and a further advantage is that the 

beak treatment machine is fitted to carry out Mareks vaccination as well.  An additional 

handling on the rearing farm to carry out the 10-day beak trimming is eliminated and 

chicks do not undergo the stress of the beak treatment at 10 days. 
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3 Illumination 
Light intensity, the length of the daily light period and the pattern of daily change, 

produce biological responses associated with sexual maturity and egg production in 

laying hens.   These responses are as a result of the effect of light on the activity of the 

anterior lobe of the pituitary gland, located at the base of the brain and the production of 

hormones that in turn affect the development and production of hormones in the 

reproductive systems of the birds. 

The book “Poultry Lighting the theory and practice” by Peter Lewis and Trevor Morris 

provides an excellent summary of research conducted on this subject.  

3.1 Light and Hormone production 
Photoreceptors in the hypothalamus are the biological transducers that convert 

electromagnetic signals received from the eye into a hormonal message through their 

effect on the hypothalamic neurons that secrete Gonadotrophin Releasing Hormone 

(GnRH).  GnRH is secreted into the hypothalamic portal system and transported to the 

pituitary gonadotropes of the pituitary gland.   

The gonadotropes respond to this stimulation by producing Luteinizing Hormone (LH) 

and Follicle Stimulating Hormone (FSH) in both males and females .  These hormones 

are secreted into the blood circulatory system and in turn they activate the ovaries in the 

female to produce the female hormones androgen, estrogen and progesterone while in the 

male they stimulate the testes to produce the male hormones androgen and testosterone.    

3.2 Photoperiod and Sexual maturity 
Light programs are important tools in the management of commercial layers as they are 

used to control the sexual maturity and hence onset of production.  In principle the 

general rule is that a decreasing the day length (photoperiod) during rearing will increase 

(delay) the age at sexual maturity and an increasing the photoperiod during rearing will 

decrease (enhance) the age at sexual maturity.   

Age at sexual maturity is influenced by:  

 Photoperiod as well as the changes in photoperiod to which the birds have been 

subjected to during rearing 

 Some breeds and genotypes are later (or earlier) maturing than others 

 Within a genotype or flock, lighter birds will be delayed in maturity 

 Light intensity applied during rearing has very little effect on the age at sexual 

maturity   

3.3 Effect of Photoperiod during Rearing on Sexual Maturity 
Much research has been conducted on the effects of various light programs commercial 

layers and breeders and suppliers of stock have developed programs and recipes to suite 

particular circumstances.   No single program can be prescribed for all circumstances as 
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the ideal age of sexual maturity may differ as a result of the effect on overall production 

and egg weight. 

3.3.1 Constant photoperiod during rearing 

Research has shown that there is a negative correlation between age at first egg and 

constant hours light if the constant photoperiod is less than 10 hours.   As a rule, pullets 

maintained at a constant photoperiod of 10 hours or less from an early age will show an 

advance in age at first egg (delayed maturity) of about 2 days for each hour less than 10 

hours.   

Above 10 hours the correlation is positive but weak. As a rule, for every two hours added 

to 10 hours there will be a delay of one day in age at sexual maturity.   

Consequently the earliest maturity for a constant program is achieved on a constant 10 

hour photoperiod.   

In practice this would mean that if age at first egg is 136 days at a constant photoperiod 

of 10 hours for a particular breed, age at first egg could be expected to be 144 days at 6 

hours, 140 days at 8 hours and 136 at a constant 10 hour, 137 at 12 hours and 139 at 14 

hours rearing photoperiod. 

3.3.2 Decreasing photoperiod during rearing 

Research has also shown that a declining photoperiod during the first part of rearing 

(prior to 6 weeks) will delay maturity but an increase in photoperiod prior to 6 week will 

not enhance maturity significantly.   A gradual decline in photoperiod has a more 

pronounced affect (delay) compared to a single decline.  The longer the declining period 

(that is over age), the more delay in sexual maturity will be achieved. 

In practice this would mean that with a constant rearing photoperiod of say 8 hours, a 

more gradual decline in photoperiod to 8 hours during the initial stages of growout (0 to 6 

weeks) will delay sexual maturity more compared to a more rapid decline (0 to 3 weeks).  

If the decline occurs over an extended period of 0 to 10 weeks, the delay in maturity will 

be more.   

3.3.3 Increasing photoperiod during rearing 

Research has furthermore shown that the effect of increased photoperiod depends on the 

size of the change, the age at which it is given and the initial and final photoperiod.  The 

largest enhancement in sexual maturity for pullets reared at a constant photoperiod of 8 to 

10 hours is achieved by increasing the photoperiod to between 13 and 17 hours.  

Increases above this will not enhance maturity any more.  An increase of 5 hours in 

photoperiod from 8 to 13 hours is more pronounced compared to a five hour increase 

from 13 to 18 hours. 

Increase in photoperiod prior to 6 weeks has very little effect on maturity.  Between 6 and 

12 weeks there is a progressive increase in the number of birds susceptible to 

photoperiod.  
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Pullets are most responsive to increased photoperiod between the age of 12 weeks and the 

natural maturity age (18 to 20 weeks in most layer strains), but the response is reduced as 

the age at which the increase is given approaches the natural maturation age. 

3.4 Effect of Sexual Maturity on Egg Production 
Early sexual maturity may result in increased egg numbers per hen housed but initial egg 

size will be small and if mature body mass is not reached at onset of production, higher 

rates of mortality and poor peak production could result in an overall reduction in 

production over the laying period.  On the other hand should sexual maturity be delayed 

excessively, initial egg size will be increased but hen housed production will suffer as a 

result of production time being lost.   

Specific programs are developed for particular circumstances and most modern pullet 

rearing houses are designed in such a manner that natural day light is excluded from the 

building in order to obtain a dark house.  Light programs may then be developed which 

will result in natural seasonal changes in photoperiod having limited effect on sexual 

maturity.  

3.5 Effect of Sexual Maturity on Egg Weight 
Both photoperiod and feed restriction applied during rearing may be used to change the 

age of sexual maturity.   

When sexual maturity is delayed by photoperiod, egg weight for age will be increased 

and this increase in egg weight for age will remain throughout the life of the flock.   

However if maturity is delayed by feed restriction, egg weight for age will not be altered 

but the initial eggs produced will be larger due to the delay in maturity (age of the bird). 

The extent to which maturity is to be delayed would depend on particular circumstances 

and aspects such as relative egg prices in relation to size would influence this. 

3.6 Light Intensity 
Light intensity is measured in foot-candles or lux.  One foot-candle = 10.76 lux.   

As a general rule, 1 bulb watt for every 0.37 m2 of floor area will provide for 10 lux (1 ft 

candle) when incandescent lights are used.  When using fluorescent light, 1 bulb watt for 

every 1.11 m2 will supply the equivalent of 10 lux (three times more efficient).  

In multi-tier cages it is impossible to achieve an even light intensity at all levels as cages 

are at different height and distance from the light source.  The further the object is from 

the source of light, the lower the light intensity will become.  The cage systems feed 

troughs and cage partitions also create shadows.   

Light intensity of 20 lux in cage rearing systems should be measured inside the cage and 

as close to the nipple drinker as possible.  That is why in cage rearing systems it is 

advisable to have the light suspended on a winching system to ensure that the lights are 

adjustable to a lower height during brooding so that the light shines into the cages at 

chick placement.  In multiple tier systems it is also advisable to have alternate lights at 

different height to ensure that the light shines into the cages situated at different height.  

A further point is to stagger the lights between two adjacent passages to ensure that light 
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shines through from the opposite passage and in so doing to get a better distribution of 

the light into all cages. 

Once the brooding period has passed and light intensity is down to 5 lux the lights may 

be winched into a higher position as birds then know where the drinker system is situated 

in the cage.  This intensity of 5 lux is then measured at the lowest cage feed trough 

between two light points.   

3.6.1 Light Intensity in Dark Houses 

Dark houses are used in pullet rearing to control the sexual maturity of stock more 

effectively and to eliminate the effect of seasonal changes in natural day length.  In these 

houses the photoperiod used could therefore be shorter than the natural day length.  Light 

trapping of fans and air inlets is then used to eliminate outside light from the building.   

As a general rule this light trapping should provide for intensity within such sheds at a 

level below 0.2 lux, measured within one meter of the inlet area. 

At point of maturity the light program for layers in dark houses will also increase from 

the photoperiod applied during rearing, but there will then be no need to advance to a 

maximum of 15 to 16 hours which is the normal maximum photoperiod that is to applied 

in open sided buildings in South Africa as the longest day in the year is in the order of 14 

to 15 hours, depending on whether the operation is situated in the north or southern part 

of the country.   In dark houses where the seasonal influence of natural changes to sunrise 

and sunset are eliminated a photoperiod of 13 hours will be sufficient to sustain egg 

production.    

3.7 Light Management 
Breeders and suppliers of stock are in a position to advise more closely in this regard to 

suite particular requirements.   Whatever the program used, it is advisable for the time 

clock settings to be placed in the poultry shed close to the clock controlling the light so as 

to ensure correct setting and checks throughout the life of the flock.  

3.7.1 Light Programs for Open Rearing Houses 

In open type rearing houses the light programme will take cognizance of the seasonal 

change in natural day length and will be set up in such a manner that the total light 

(natural and artificial) never increases during the rearing period.  A combination of short 

light periods as well as declining light periods will be followed, depending on the time of 

year as is indicated in the examples for a summer and winter reared flock, starting with 

23 hours for the first week.   

The basic principle in such houses is to use the short winter days to delay maturity, but 

during periods of longer day lengths (summer), a declining or combination of constant 

and declining photoperiod will be used to overcome the effect of the increasing and 

longer day lengths.  In such rearing conditions, it will be difficult to have a constant age 

at sexual maturity for all flocks throughout the year.  Flocks reared during autumn and 

winter will be later into production compared to spring and summer reared flocks. 

An increasing photoperiod is followed at the onset of production and when moving to 

open laying houses, the total photoperiod provided should be longer that the longest day 
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within the laying cycle, which in South Africa would be in the order of 15 hours.  It 

serves very little purpose to provide for longer than 15½ hours light which is more than 

providing for twilight period as well. 

Some areas such as for example Western Cape have a long summer day length compared 

to the central and northern regions.   

 

Figure 4.4. Light Program for Winter Placement
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Figure 4.5.  Light Program for Summer Placement
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3.7.2 Light Programs for Closed Rearing Houses 

In dark houses, the programs will start off with 23 hours light and 1-hour darkness so as 

to get chicks used to the environment and off to a good start yet accustoms them to 

darkness as well.   From 7 days of age the light period will be reduced in weekly steps 

down to 10 or 8 hours at 4 to 6 weeks of age.  Eight hour light and 16 hour darkness will 

generally delay sexual maturity compared to 10 hours light and 14 hours darkness whilst 

the longer the period taken in getting down to this level from 1 week of age will also 

delay sexual maturity more than a quicker period of time.   More detail discussion is 

presented in the sub heading Environmental Control of the section of Housing and 

Equipment. 

Dark house light programs provide for better control on the sexual maturity of the stock 

and although some slight seasonal variation may still occur, it is by far less compared to 

where pullets are reared in open houses.  A typical dark house rearing program is 

presented in figure below. 
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Dark House rearing to Ioen House Layning in Summer
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When moving pullets to open layer houses, the light program will increase to natural day 

length when this is longer than 12 to 13 hours and at least by 1 hour, when natural day 

length is less than 13 hours.  Thereafter 30 minute to 1 hour increment per week is given, 

depending on the season. In summer the increase to maximum will be rapid while in 

winter the stimulation could be over a longer period, reaching maximum by 24 to 26 

weeks of age. 
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4 Pullet Transport 
Birds should always be handled as gently as possible and are normally transported in 

plastic crates or custom made trolleys.  

Some key guidelines need to be followed to ensure animal welfare and good product 

quality.  

 Cull birds should have been removed through constant removal and humane 

disposal of such birds during the growing cycle 

 There is no need to withdraw feed prior to catching of commercial pullets.   

 In some instances pullets are transported over great distances and in such 

instances birds must have had access to feed and water up to the time of loading 

and the vehicle should also then not be held up unnecessarily 

 In floor systems portable wire frames will assist in reducing herding and 

overcrowding and assist in keeping birds destined to be caught later in 

demarcated areas 

 Where possible crates and trolleys should be wheeled into the poultry house and 

birds transferred directly into the crates and trolleys without having to be carried 

 Birds are to be caught by the shank and feet (not by the thigh) and gently placed 

in crates and trolleys 

 Avoid trucks standing in direct sunlight and extreme wind and cold conditions.  

Adequate ventilation through the load is important 

 Note that the negative pressure in the building will be affected when doors are 

opened and certain areas in the building may no longer be adequately ventilated 

. 
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