
What is Automation? 

 
• Automation is the technique, method, or system of operating or controlling a process by 

highly automatic means and reducing human intervention to a minimum. Automation can also 

be defined as using any machine that performs repetitive tasks with some degree of 

automation. 

 

•  Automation is used in many different industrial situations to relieve human physical and/or 

mental effort while improving efficiency of production. Equally important, automation can 

work in situations that may be hazardous to humans. 

 

• The biggest benefit of automation is that it saves labour; however, it is also used to save 

energy and materials and to improve quality, accuracy and precision. 

 

• An example of an automatic process in the modern layer industry is the use of integrated 

conveyor belts to collect and transport eggs to the packing room. Conveyor belts eliminate 

the need to handle eggs, which is especially relevant in modern sheds with multi-tiered 

cages. Egg collection via conveyor belts also reduces OH&S risks associated with manual 

egg collection at heights and under low levels of illumination. 

 



 

What Automation can be done for the egg 

industry? 

 • Right now, many of you might be thinking “This isn’t relevant to me; there is no need of 

Automation in my poultry shed”. But fact is that, in the modern egg industry, automation is 

commonplace. 

 

• Many tasks in the poultry industry were traditionally labour intensive and involved repetitive 

actions by people, for example checking birds for health and welfare, feeding birds, collecting 

eggs and removing manure.  

 

• Some tasks also involved heavy lifting. While automation has enabled some of these tasks to 

be performed more easily to a certain degree, other tasks have been automated completely, 

reducing the need for close supervision by humans.  

 

• Amongst other tasks, automation is used to  

 

1. Provide proper housing for the birds.           4. Transport, handle and pack eggs  

2. Water the birds                                             5. Manage environment inside the poultry house.  

3. Feed the birds                                              6.  Remove poultry manure from the house 

 

  

 

 

 



MODERN HOUSING AND THE BEGINNING 

OF AUTOMATION 

 • Up until 1950 layer birds were housed on 

floors instead of cages, just like broilers. 

 

• Commercial farming was a new concept 

and most of the farms were backyard 

farms with a few hundred birds. 

 

• Even on commercial farms the birds used 

to be reared on the floor which caused 

various problems like coccidiosis. 

 

• But farmers quickly discover that they 

could house layer hens in wire mesh cages 

suspended over a pit to collect droppings. 

 

• This was well and truly the first step the 

layer industry took towards automation. 

 



• Historically, the chicken industry began in New England, USA but quickly moved to 

the west coast and south of USA, mainly due to the warm weather. 

 

• From the first cage installations in early 1950’s as the demand of eggs grew and so 

did the farm sizes. This need for higher stocking density made early producers think 

of ways to accommodate more number of birds in the same area. Thus came the 

first modern battery which was called Pyramid type  batteries or California cage 

simply because they were first introduced in California. 

 

• Thus California became the hotbed of American poultry industry and the first 

multitier cages were produced, allowing to double or triple the number of birds in 

same houses. 



• In Europe and North America between 1955 and 1975 flock size in a typical egg 

farm rose from twenty thousand to eighty thousand birds per house.  

 

• In North America, Europe and Japan in 1967, 44% of commercial layers were in 

cages; by 1978, 90% were in cages. 

 

• The automation of feeding, egg collection, and removing wastes of thousands of 

birds was impossible by human labour from these countries.   

 

• But the growing farm sizes and unavailability of labour made it necessary for 

farmers to adopt technology where maximum number of birds could be 

accommodated in the same area with automatic egg collection and automatic 

feeding. 



Automation – Watering Systems 
• “Water is the driving force of all nature” - Leonardo da Vinci 

 

• We all know that chickens need clean, fresh and adequate water, but to understand the scope of its 

importance is equally essential.  

 

• For Metabolism: Water is involved in every aspect of poultry metabolism. It plays important roles in 

regulating body temperature, digesting food, and eliminating body wastes. At normal temperatures, poultry 

consume at least twice as much water as feed. When heat stress occurs, water consumption will double or 

quadruple. 

 

• The Essential Nutrient: Water is often taken for granted, and yet it is probably the most essential nutrient. 

Water is by far the single greatest constituent of the body, and, in general, represents about 70% of total 

body weight. Access to water is very important, and a lack of water for several hours will probably cause a 

decline in egg production. Hens are more sensitive to a lack of water than a lack of feed. 

 



 

• Amount of Water Needed: Water and food consumption rates are interdependent, so reduced water intake 

can also lead to reduced food intake. There are other factors that affect water intake, with temperature 

being the most obvious one. For example, chickens drink between 30-50% more water when the 

environmental temperature is above 32°C compared with when it is 21°C. Water intake is also affected by 

the type of drinkers used. The rule of thumb for water intake is that water intake is usually 1.5 to 2 times 

feed intake. 

 

• For Digestion: Water in the crop softens the feed so that digestion can occur. Without the water, dry feed 

forms clumps in the crop that can press on the bird’s carotid artery, decreasing blood flow to the brain. This 

can cause paralysis and possible death. Poultry anatomy complicates matters. A split in the upper hard 

palate of the beak allows air into the nasal passages and prevents the chicken from forming a vacuum in 

its mouth. Hens, therefore, rely on gravity to draw water into the crop. 

 

• For Egg Production: An egg consists of approximately 75% water and without access to a regular, clean 

supply of water, a hen will be physically unable to produce eggs.  

 

• Thus one of the early automations invented for the egg industry was the simple Nipple drinker. 

 

• As we already stated earlier the main purpose of the drinking systems is the supply of clean, fresh and 

adequate drinking water to your birds. Of the many advantages of an automated drinking system, below 

listed are the main features: 

 



•  Better hygiene 

 

•  Better control of water temperature 

 

•  Minimum of water spillage; 

 

•  The drinking system is easy to clean, 

      and flush by means of incorporated manual or   

      optionally automatic flushing system. 

 

•  Easy access for birds to the drinking water  

 

•  Optimal dosing of medication or other additives  

      to the drinking water  

 

•  Better control of litter quality (dry) 

 

•  Lower humidity and less ammonia in the poultry 

      house 



Automation – Feeding Systems 
• An important part of raising chickens is feeding - feeding makes up the major cost of 

production and good nutrition is reflected in the bird's performance and its products. 

• And when it comes to egg farming the feeding is even more critical in the Pullet stage than it 

is during the laying stage. 

• Lets explore why feeding is so critical in pullets: 

 

The first question to be asked is WHAT IS BROODING? 

• Continuation of incubation. 

• Helping chicks to develop tissues and organs 

• Become fully functional and efficient, to meet demands 

• Rapid growth 

• Feed consumption 

• Digestion 

• Feed conversion 

• Immunity 

• Uniform weekly body weight gain 

  

 



To grow a healthy and efficient Layer, start by helping it to 
develop all the systems and organs during the first three weeks.  

This is the purpose of brooding. 

3 weeks: First 7 days are very critical in terms of anatomical 
completeness and hence need to be taken care of. 

AIM OF BROODING 

TO MAKE A EGG LAYING MACHINE 



BROODING PROBLEMS 

  1-7 Days  

•The largest percentage of weight gain occurs during the first week  

•Growth of skeletal system is significant in this phase.  

•Chicks cannot regulate its own body temperature 

•If air temperature and air velocity, are not optimum, it will have a direct affect on the chicken's 
body temperature 

•Highly prone to infections 

•Deaths due to dehydration 

•Health issues: Spraddle Leg, Pasty Butt, Pecking  

•Not controlling the brooding period leads to high first week mortality 

WEEK 2 -  WEEK 7 

•It is crucial that chick reaches to a constant and stable body temperature in the first 3 weeks. 

•Growth of skeletal system significant in initial 3 – 4 weeks.  

•Improper feed control can cause metabolic diseases and leg problems. 

•Feathers start growing and if unhealthy feathers, would lead to wrong body temperature and in 
turn, deregulate other body functions  

 



BROODING CHICKS - GROWTH  

(Photos of Buff Orphington chicks) 



Development and Maturation of : 

•Thermoregulatory system 

•Gastro- Intestinal system 

•Immune System 

SENSITIVE  BROODING PERIOD: FIRST 7 DAYS OF 

BROODING LIFECYCLE 



1.  a. Absence of Mother 

     b. From Protected environment (Hatchery) 

2. All functions in the Chick – Not fully developed 

 Body Temperature  Digestion 

 Defense Mech.        Metabolism 

 Blood Circulation  Secretions  

 Instincts & Capacity to compete 

3. Layer Chicks after hatch are delicate and    

    sensitive.  

 

 WHY BROODING IS SO CRITICAL POSTHATCH? 



SKELETAL FRAME WORK 

• This frame work decides the 
quality and rate of body weight 
gain. 

• Growth of skeletal frame work 
starts early and completed early 
in the growing stage. 

• For the egg laying  cycle the 
skeletal framework has to be 
developed. 



GASTRO-INTESTINAL TRACT 

• Highest growth rate during the 
first week 

• Metabolic adaptations 

• 83 % of the input in a chicken is 
feed. 

•   The only place feed can be             
efficiently converted into body 
tissues is the digestive systems. 

•    Develop and take care of the 
digestive systems 
 



THE IMMUNE SYSTEMS 

•    Newly born chicks have a 
limited immune system 

•    Day old chicks develops 
immunity by absorbing maternal 
immunoglobulins of the residual 
yolk which avoids impairment of 
immune system 

•    It takes six weeks before the 
immune system can reasonably 
function. This covers most of the 
brooding period. 
 



• The manner in which a pullet is raised to sexual maturity will have a lasting effect on 

the productive life of the hen.  

 

• Pullet growers today must manage their flocks so that the birds are in proper condition 

(which can only be estimated by body weight), at these two stages of sexual maturity, if 

a profitable laying flock is to be achieved. 

 

• Many of the problems that occur in a laying flock can be traced back to insufficient 

body weight during the growing period. 

 

• Thus we can say that the way the pullets are fed is as important as the feed itself. 



During Laying Stage the Problems associated with incorrect feeding are quite severe as 

well: 

 

• Excess feeding and less drinking, results in Improper fermentation, lowering 

assimilation, which in-turn increases the feed consumption to produce an egg. 

 

• Optimum feeding is critical for maximum egg production. Due to proper digestion 

coupled with correct feed intake, egg production cost is reduced which means extra 

profit for the farmer. 

 

• Layer birds, unlike broilers are very choosey when it comes to eating. If you observe 

a layer eating, you’ll notice how the bird will first pick out the grains from the feed 

and leave the powder behind. 

 

• This leftover feed inside the feed through not only creates possibility of fungal & 

toxicity problems but also keeps the bird from getting a balanced diet. 

 

• Controlled feeding is also essential for getting improve FCR. With a multiple feeding 

program (6+ times a day) feed requirement per egg can be reduced by 10 -15 %. 

 

• During forced-molting, controlled feeding program is a must and this can only be 

achieved effectively with the help of automatic feeding system. 



 

• The automatic or mechanical feeder is simply a machine that takes feed from a central 

hopper or bin out to the birds continuously all day. 

 

• Almost all automatic feeding systems make it possible to adjust or control the amount of 

feed delivered by the machine to the flock. 

 

• The advantages of automatic feeding over hand feeding are many. First, of course is the 

saving of feed. Most automatic feeding systems will pay for itself within one year on the 

saving in feed alone. 

 

• Pennsylvania State College made strictly controlled tests of automatic vs. hand feeding. And 

these tests showed that layers fed with an automatic machine consumed 222 gms. less 

feed per dozen eggs laid.  

 

• Based on the aforementioned study let us consider two flocks of 10,000 birds each in two 

houses where one flock is fed by hand and the other by an automatic feeding system.  

 

• The flock using the mechanical feeder would mean savings of about 5.92 kg of feed per bird 

over a one year laying period. Which comes to approximately USD 2.75 per bird per year or 

a clear extra saving of USD 27,500 for one flock of 10,000 layers, which means paying for 

the machines within few months of buying them. 



Egg Handling Systems  

• Hen health and egg quality are the top two priorities on egg farms all day, every day. Egg 

farmers follow guidelines to ensure the hens are provided with nutritious feed, clean water, 

proper lighting and fresh air. 

 

• Light, housing, diet and health are very important to the production process in order to 

provide high-quality eggs, and therefore, very important to the egg farmer. 

 

• Preserving safety and quality throughout the gathering, inspecting, packaging and handling 

process is immensely critical and thus so is the need for automation. 

 

• To understand the importance of automation in egg handling let us take a quick look into the 

process chain of Egg Collection which includes the following phases: 

 

 

 



 Laying: Hens lay eggs in a controlled environment and are fed a high-quality, nutritionally 

balanced diet of feed made up mostly of corn, soybean meal, vitamins and minerals to 

produce quality eggs. 

 

 Collecting: Some eggs are still gathered by hand, but in most production facilities, automated 

gathering belts do the job. 

 

 Washing: Although the hen supplies the bloom, a natural coating to protect the porous shell, 

in nature, the coating dries and is lost. The bloom is also lost through the egg washing 

process when the eggs are washed and sanitized. 

 

 Candling: The step in the grading during which the farmer (egg grader) looks inside the egg, 

without breaking it, to determine the quality. 

 

 Grading: Farmers classify their eggs by the size, interior and exterior quality at the time it is 

packed.  

 



   Sorting & Packing: Eggs are sorted according to size and should be placed large-end up in 

their cartons 

 

   Nature has given the egg a natural package - the shell. Despite its relative strength, the 

egg is an extremely fragile product and even with the best handling methods, serious losses 

can result from shell damage. 

  

   Economical marketing generally requires that eggs be protected by the adoption of 

automation.  



Climate in poultry houses 

 • The climate in poultry houses influences the wellbeing and health of humans as well as the 

birds. Respiratory, digestive and behavioural disorders are more likely to occur in houses in 

which the climatic conditions are not up to standard.  

 

• The efficiency with which feed is utilised is related to the health status of the flock. Animals that 

are not healthy cannot be expected to perform optimally.  

 

• The younger the animals are or the higher their production level, the more sensitive they 

become to the climatic conditions in the house.  

 

• Climate can be defined as the sum of environmental factors which influence the functioning of 

man and animal. 

 

• The following Climatic factors must be measured at animal level: 

 

1. Temperature                                    4.   Airspeed and air movement    

2. Relative humidity                             5.    Light 

3. Air-composition 



• Layers are warm blooded (homoeothermic) i.e. within a certain range, their body temperature 

is quite constant. On average, the body temperature of birds is between 41oC and 42.2oC. 

• Body temperature is kept quite constant and is regulated by part of the chicken brain (the 

hypophyses). This part of the brain is comparable to a thermostat.  

• Contraction and widening of blood vessels and the speed of respiration influence heat 

emission and retention which consequently influence the body temperature. It takes some 

time before heat regulating mechanisms start functioning in newborn animals and therefore 

they need a higher ambient temperature than adult animals do.  

• Furthermore, the ratio between the surface area and weight of young animals is unfavourable 

and they do not have any fat reserves. 

 

 Temperature Comfort Zone:  

 

• The comfort zone is defined as the temperature zone in which the birds are able to keep their 

body temperature constant with minimum effort. 

• Behaviour of birds will change when temperatures rise to above the comfort zone as they will 

start to pant and change their body position. When temperatures are below the comfort zone 

birds will also change their body position and huddle together. 

• The thermoneutral zone is defined as the temperature zone in which the birds are able to 

keep their body temperature constant with the help of physical heat regulation. 



• The lowest temperature in the thermoneutral zone is called the lowest critical 

temperature (LCT). If temperatures fall to under this temperature the bird will start to use 

feed energy to warm itself (i.e. maintain its body temperature) and will 

consequently consume more feed.  

• The highest temperature in the thermoneutral zone is called the highest critical 

temperature (HCT). If the temperature rises above this temperature the birds can no longer 

dissipate their heat. They will start to consume less feed and production will drop as a result. 

• The highest and lowest critical temperature depend very much on: 

1. Age 

2. Bodyweight 

3. Housing system 

4. Feeding level 

5. Relative humidity 

6. Air velocity 

7. Health 

• The critical temperature for layers is 20oC. For every 1oC lower than 20oC, the birds require 

an extra 1.5 g of feed per day. The most efficient temperatures for layers are between 20 – 

24oC. When temperatures rise above 24oC, shell quality and egg weight will reduce. The 

critical temperature for broilers and rearing birds is highly dependant on age. 



Measuring and assessing temperature 

•    The best instrument for measuring temperature is the animal itself. Assessing the 

temperature by observing the birds themselves should only be done when the animals are at 

rest, not when they are active or eating. Obvious indicators of unsatisfactory house climate are: 

 

1.Behavior of the animals 

2.Abnormal body position 

3.External abnormalities 

4.Abnormal plumage may point to mistakes in house climate 

5.Coughing/sneezing frequencies 

6.Activeness 

 

•    Measuring the temperature is the most common way of assessing the climate in a house. 

Such a measurement can give a lot of useful information and is not expensive or hard to do. 

There are several ways of measuring the temperature: 

 

1.Minimum/maximum thermometer (in every house or section of a house) 

2.Temperature sensor (computerized climate control) 

3.Thermometers (alcohol, electronic) 

4.Infrared thermometers – electronic thermometers 

 



Some other factors which affect the 

climate of the poultry house 
• Humidity is controlled by the intense heating or cooling of house air in response to the 

temperature outside the house. When outside temperatures are low, relative humidity in the 

house is low, which often results in dry dust circulating in the air within the house. If the 

relative humidity is too high, this may result in wet litter. The ideal relative humidity for poultry 

is 60-80%. 

 

• Air Composition: The most important components of air are nitrogen (N2, approximately 79%) 

and oxygen (O2, 20.3%). In addition to these main components there are several other 

gasses such as carbon dioxide (CO2), and water (H2O). Birds inhale O2 and exhale CO2 and 

H2O. In a poultry house some of the other harmful gases are Ammonia (NH3), Hydrogen 

sulphide (H2S), Carbon monoxide (CO), Sulphur dioxide (SO2). This is why it is important to 

ventilate the poultry house properly. 

 

• Dust is harmful to the health of humans and animals and has a negative influence on the 

house climate. The functioning of equipment may also be seriously hampered by dust, 

including heating, lighting, and ventilation, and dust has also been shown to carry micro-

organisms. Proper maintenance of poultry houses and regular cleaning creates more 

comfortable conditions for animals and better working conditions for humans. 



• Whether or not birds are comfortable is very much influenced by air velocity and air 

temperature. Young animals are more sensitive to these factors than older, heavier animals. 

Taking into consideration the recommended temperatures, the air velocity at animal level is 

allowed to vary between 0.1 and 0.2 m/second. If house temperatures are low, the animals 

experience higher air velocities as a (severe) draft which can lead to disease. 

 

• For all these points we can infer that the indoor environment and management are also 

crucial. Birds need access to an appropriate indoor environment for good production and 

welfare. This can be achieved by implementing automation systems for managing the climate 

inside a Poultry house. 



Waste Management 
• The production of poultry results in: hatchery wastes, manure (bird excrement), litter (bedding 

materials such as sawdust, wood shavings, straw and peanut or rice hulls), and on-farm 

mortalities. 

  

• All over the world, factors such as local planning processes, urban encroachment into rural 

areas and intensification of the poultry industry have increased the potential for hygiene, 

odour and dust nuisance coming from Poultry waste. 

 

• An adult Layer bird will typically give out 136 gm of Manure at 75% moisture every day. 

 

• Thus the planning, construction and operation of poultry meat and egg operations of any size 

must consider issues associated with storing, managing and utilizing potential waste by-

products. 

 

• On a global scale, much research has been conducted on ways of recovering nutrients and 

value-added organic products from animal wastes, to improve agricultural efficiency and 

mitigate environmental impacts in their regions. 

  

• Many automated systems and approaches are readily available to poultry farmers of today 

and these can be successful if properly operated and maintained. 

 



Advance automation in the poultry industry 

 • Automation can range from semi-automatic to fully automatic. 

  

• An example of a semi-automatic system is the collection of eggs via a conveyor belt system. 

Although the system may automatically count the number of eggs passing a specific point, 

the machine does not make decisions about how it should operate.  

 

• For example, the back-up of eggs is not detected. Should a problem occur with the egg 

collection or transfer process, the human operator must take control. An analogy from 

everyday life would be the cruise control facility in your car. Once the cruise control is 

engaged, the car won’t slow or stop unless the driver switches it off or touches the brake 

pedal. 

 

• Fully automatic capability involves autonomy of decision-making. Returning to the cruise 

control example, imagine the car has advanced cruise control capability. Sensors at the front 

of the car detect the presence of vehicles ahead and adjust the car’s speed when 

approaching a slower moving or stationary vehicle.  

 

• The machine is programmed to respond to the increased egg weight by moving the egg 

collection belt forward a short distance to reduce the risk that additional eggs don’t roll into 

the pile and cause a problem. 



• At least one automated egg collection system includes sensors under the egg collection belt to 

monitor egg weight at specific locations. These are often at critical points such as in front of nest 

boxes. The information is provided to the machine’s computer control system, which has been 

programmed to estimate the number of eggs at the location based on weight. As the number of 

eggs increases so does the risk that extra eggs added to the pile may crack or break eggs, thus 

reducing product quality or quantity.  

 

• Some of the most advanced automation systems may incorporate some form of artificial 

intelligence, aided by modern computers. One or more sensors provide information to the 

system’s computer which processes the information, using it to make decisions.  

 

• Back in India we recently developed a software program called ‘Intelligent Egg Flow Control’, 

which is a system that can scan the egg conveyer or the egg collection belt for potential 

blockages due to excess eggs coming on at the same time and also avoid starvation of the egg 

conveyer due to lack of eggs. An important benefit of such as system would be that the machine 

would make sure that egg flow is consistent on every egg collection belt, when the conveyor belt 

transports the eggs to the packing area. Thus, the risk that a blockage of eggs could occur on the 

conveyor belt (with subsequent loss of eggs and labour time for cleaning up the mess) could be 

greatly reduced.  

 



• A second system that has been implemented is ‘Accu-feed System’ which uses QTDS 

technology to accurately measure and discharge required grams of feed per bird in front of 

every cage box. And apart from discharging the required amount of feed it is also 

programmable to identify no. of birds per box and discharge feed accordingly.  

 

• Millions of birds (layers and broilers) are maintained in various housing systems, so a 

reliable, automatic method to improve surveillance of large numbers of the birds is very 

relevant. Automation may be the answer, but the challenge is to determine the best way for 

this to be done.  

 

• The capability of remote sensing technology for measuring biological parameters indicative of 

production efficiency is improving.  

 

• Such data can be streamed to computerised control systems which assess the information 

and instruct the delivery of precise requirements, or the manipulation of environmental 

conditions, etc., for optimal performance of birds.  

 

• Through integration of the production and health and welfare measures, farm managers 

would be able to continuously monitor and micro-manage their birds for optimal health, 

welfare and performance. 

 

 



• The challenge for the poultry industry is to recognise which components of the production system 

can be monitored and controlled by machines, and which technology is appropriate to achieve 

the improved efficiency. If the technology is not available, it may need to be developed.  

 

• The next step would be to test whether automation could be extended to monitor the health and 

welfare of the birds. A key question is ‘What parameters can be measured (using automation) 

that reliably inform us of the animals’ internal health, welfare and production states?’.  

 

• Rapid advances are occurring in the application of robotics to the poultry industry. Automation 

has contributed to improved production efficiency, particularly from the perspective of reducing 

labor costs per bird. Due to the intensive nature of most poultry enterprises, the industry is ideally 

suited to continue to benefit from the incorporation of further automation. And in conclusion as I 

already mentioned, A major challenge for the future is how to apply automation to monitor bird 

health and welfare. 

 

• Thus automation has improved the precision management of the birds for their feed or 

environmental requirements and the utilisation of machines in poultry farms is expected to 

increase in the future as other capabilities are developed that improve the ability to remotely 

monitor birds. 

 


