CHAPTER- I
INTRODUCTION

The poultry industry in Bangladesh is very diverse. It comprises Grand parent stock, parent stock, broiler chicken, layer  chicken, native chicken, and ducks. Among these, parent stock sector is most significant. because it is connected to the production of broiler & layer chicken  & as well as these broiler  parent stock  are  used  as a significant  source of protein & nutrition  when culled. The hatching eggs received from the broiler parent stock when put into the incubator hatch out into the commercial broiler chicks which when reared upto the requisite weight are sold into the market. There are 227 hatcheries in the country  &  total number of  breeder parent stock was 38,67,000 .( Farm poultry & livestock survey  2007-2008,Nov 2010, BD Bureau of  statistics). Major hatchery zones are Faridpur, Mymensingh, Gazipur  etc. 

Bangladesh has a long historical record of poultry rearing under backyard farming. The revolution of commercial poultry rearing starts from before the emergence of Bangladesh and the first commercial poultry farm “The Egg and Hen Ltd.” was established in 1964 may be recognized as the mother poultry farm. In 1968-69 the Department of Poultry Science of Bangladesh Agricultural University (BAU), Mymensingh brought DOC of broiler chicks from Pakistan International Airlines and started producing broiler experimentally in the University poultry farm. During late 1980s the Department of Livestock Services (DLS), Bangladesh imported “Arbor Acres” broiler parent stock. At the same time BIMAN, Bangladesh Airlines started commercial poultry farm called ‘Biman Poultry Complex’ with a contractual agreement with “Shaver Poultry Breeding Company” of Canada. The farm supplied DOC of Broiler and layer to small farmers (Pervin, 2004). In the beginning of early 1990’s the production of broiler and layer emerged as an industry. In  1999, CP Bangladesh start &  upto now 7 hatcheries in Bangladesh. About 21 lakh DOC produced by CP hatchery.

A few years ago the eggs of the parent stock and also day old chicks of broiler and layer were imported in our country, but now the demand of commercial layer and broiler DOC are fulfilled by our own parent stock breeder farm and they produce broiler parent stock DOC in their hatchery (Saleque, 2006). There are about 130 farms involved in producing DOC of which 52.3% are in the operation. Now in the country there are 5 breeder farms that have started rearing grand parent. The number of broiler parent stock was 2292 thousand in 2004-05 and the number of DOC produced was 192528 thousand in 2004-05 (Raha, 2007).

Considering this importance of poultry hatchery the study was undertaken in order to fulfill the following objectives-

Objectives of the study:

1. To know the management practices ( Biosecurity, Egg receiving, preheating, storage, chick pull out).

2. To observe the production performances of broiler parent stock (Cobb-500).

3. To observe the incubator management in Hatchery.

CHAPTER-II
REVIEW  OF LITERATURE

Singh (2004) stated that the hatchery operators should be able to distinguish between the poor hatchability due to the true infertility and those resulting from embryonic mortality. The latter category represents the hatchability problems. There are four stages during the embryonic growth when the mortality is more than average. Stage-1(before the egg is laid), stage-2 (2nd-4th day), stage-3 (7th-18th day) and stage-4 (19th-21st day).

Grobas, Elibol, Bell reported that Egg production & Hatchability of broiler eggs can be influenced considerably  by age flock, breed & strain of chicken used & breeding programme , light stimulation, nutrition or by a combination of the three.

Colin C. whitehead, 2010. Recent research has demonstrated the importance of the early nutritional status of the hatched chick in enhancing performance. It is therefore vital that , in formulating diets for the parent birds, attention is paid not only to maximizing egg output & hatchability but also to ensuring that the eggs produced contain adequate amounts of the nutrients vital for supporting the early development of hatching chick.

Heier &  jarp reported a significance effect of prolonged egg storage time on Hatchability.

Dr Tom Smith (2009) also suggested that commercial hatching eggs may be collected as often as four or five times daily to ensure egg quality.Keep nest eggs separate from eggs found on the floor so disease organisms are not spread. Do not incubate dirty floor eggs; they may spread disease to clean.

Christensen et al., 2002; Ruiz & Lunam, 2002; Elibol et al., 2002; Tona et al., 2003  reported that Longer storage periods lead to longer incubation, impairing embryo development and livability, hatchability, and chick quality and weight

Lapão et al., 1999  reported that Albumen pH increases with storage time, and this effect is more pronounced in young breeder eggs

Fasenko et al., 1992; Nahm, 2001  reported that Embryo mortality during storage is highly related with egg weight loss, and increases with storage time.

CHAPTER- III
MATERIALS  &  METHODS

3.1.Origin & objectives  of the study

The report has been done as a part of the internship program. The report is based on Cp Bangladesh , Valuka Hatchery . Here it is tried to retrieve  the  Hatchery biosecurity ,Egg grading & storage, pre-heating, Incubator & Hatcher management, candling, sexing, Hatchability,vaccination of DOC ,hatchery management. The reports broad objective is to provide sufficient information about poultry Hatchery  to develop the recent portrait about this emerging sector.

3.2.Study  population

Valuka Hatchery  produces approximately 1,088,000  chicks  per month. In a week hatching occurs 4 days as well as egg settings occurs 4 times in the respective hatching days. We have studied all sorts of  Hatchery activities practically.

3.3.Study  timeline

	 Working period & work subject

	1st & 2nd week

*Biosecurity

*Egg transport, incubator,egg candling ,egg break out analysis

	3rd & 4th week

*Hatcher,chick pull out ,chick quality, vaccination, delivery, cleaning washing & wastage management system.


3.4.Introduction to Hatchery of  CP Bangladesh Co Ltd. 
C.P. Bangladesh Co. Ltd. is a sister concern of C.P. Group Thailand. C.P. Bangladesh Co. Ltd. Has started its business in Bangladesh on 14th January 1999 . The main investment of CP Bangladesh is in poultry sector. There are 7 hatcheries of CP Bangladesh . All CP hatchery produce 21 lack DOC per week. Cobb 500 broiler breeder production occur here. Majority of the DOC are supplied to its own broiler farm. Valuka Hatchery is unique in a point that it maintains quality in producing DOC which asceptic measures starts from egg receiving to marketing of DOC.The entrance & exit of the hatchery also maintain a  successive sequence as the biosecurity don’t break down.
CHAPTER-IV
RESULTS  & DISCUSSION

We  have done a  study on hatchery management of cobb 500 broiler production in CP Bangladesh, Valuka  hatchery.The findings of the study & their logical interpretations are presented in this chapter.
4.1.   Biosecurity

The term biosecurity is derived from the Greek words ‘bios’ means life & security means to save/guard.It is a process through which all the channels of entrance & spread out of pathogens  are efficiently & conveniently prevented in poultry Hatchery. Biosecurity, in other words reducing the number of infectious organisms in the environment, is the most effective form of protection.Biosecurity,an integral part of any successful poultry production system. Biosecurity is a set of management practices which reduce the potential for the introduction and spread of disease-causing organisms onto and between sites.

Actually Hatchery biosecurity starts from egg collection from the farm. Because if the biosecurity are not maintained properly during egg collection,egg loading & egg transport to hatchery then there is a chance of contamination which may effect on hatchability & chick quality.
Biosecurity starts with Hatching Egg Transport Before departing from the hatchery for egg collection the vehicle should have been thoroughly cleaned and disinfected, in side and out. On arrival at a farm, the driver should observe any hygiene regulations in place concerning entry of the vehicle to the farm. This is of particular importance when the vehicle is calling on more than one farm on a trip. An ideal situation is to have an access to the egg store from the outside of the farm perimeter, removing the need for the vehicle to enter the farm.

Careful staff training and supervision is essential to maintain the necessary standards of biosecurity within the hatchery. Ideally, a hatchery should have well defined working areas and where possible the staff should be specific to those areas. Basically the operational areas of the hatchery can be divided into a “clean” and a “dirty” area. “Clean being from egg reception to setting, and “dirty” from hatching to dispatch. Where it is possible to separate staff working in these areas they should wear different coloured uniforms.The cleaning and disinfection requirements in each area will differ, not only in procedures but 

also in frequency. In many areas there may be the need for a daily, weekly and even monthly 

set of procedures.

These should be clearly tabulated and documented for the staff, making clear the frequency of the required task and the methods to be observed. The correct use and dilution of chemicals used also needs to be laid down clearly. The staff should always wear full protective clothing, gloves when mixing and spraying chemicals. The Health and Safety Data sheets for all products in use should be readily available.Apart from the detailed attention requirements of specific areas of the hatchery, general attention has to be given to personal hygiene and site security.

All personnel working within the hatchery should change into suitable protective clothing provided by the hatchery on arrival for work. Adequate changing and washing facilities should be provided. Before starting work, after breaks and when changing work activities, staff should wash their hands thoroughly. As far as site security is concerned, it should be ensured that no visitor is admitted to the hatchery without first registering in the visitor’s book, putting on full protective clothing provided and washing his or her hands. Ensure that the wheels of all vehicles entering the site are sprayed with disinfectant with the equipment provided.Foot dips or pads should be provided at the entrances to the hatchery and at strategic points 

inside the hatchery. Clean foot dip containers and fill with fresh disinfection solution and place at each point. Change the disinfectant solution at least twice weekly.Ensure that a Foot Dip instruction sign is clearly visible near to each foot dip.

The chick delivery vehicle is an extension of the hatchery and should be treated as such in respect of cleaning and disinfection. On returning from farm deliveries, the vehicle should be thoroughly cleaned and disinfected, inside and out at a suitable point, preferably away from the main hatchery building. This done, it should be closed and secured in readiness for the next delivery.

Routine biosecurity proceures in commercial poultry hatcheries should include the following

1. Avoid  utilizing manure contaminated eggs as hatching eggs Remember chicken  manure provides  an ideal environment  for the AI  virus  to survive and spread.When field outbreaks of AI have been traced it has been found that intermittent usage of manure laden eggs for hatching purposes is one of the main suspects for the root cause of the problem.

2. Hatchery  managers should refrain  from  visiting other hatcheries.

3. keep  outside visitors to an absolute minimum

4. Located away from waterways  used by migratory fowls; duck , geese.

5. Located or built as far as possible from roadways handling high volumes of poultry vehicles such as feeds.

6. Personnel must follow always follow a route that will take them from clean areas to contaminated ones & not vice versa.

7. Sexing & vaccination of chicks should be performed in a special room.

8. Culled DOC & other wastes leaving the hatchery should be transported in clean, disinfected vehicle, which are to be used exclusively for this purpose.

The negative practices of biosecurity in valuka hatchery  are-

1. Some personnel  moves frequently  inside & outside the hatchery  which is a threath to biosecurity.

2. Auto spray system & shower room in entrance gate are not maintained.

3. No separate vehicle for egg transport & chick transport.

4. The customer for chick are permitted to entry in the hatchery.

5.  Most workers don’t maintain personal hygiene.

6. Same worker works in different sections such as: egg storage,egg grading & chick pull out.

The production of good quality day old chicks from hatching eggs demands effective and frequent egg collections, appropriate and timely disinfection, cooling, storage and incubation of the eggs.  Each of these processes has to be carried out so that the development of the embryo is not damaged.  The best hatchability of fertile eggs is achieved when the eggs are kept in clean conditions and at the correct temperature and humidity from the time they are laid until when they are hatched. Although Hatchery management starts from egg receiving, but it is essential to maintain proper process & hygiene during egg collection. So the process of egg collection from parent stock & hygienic procedures are maintained below:

4.2.  Egg collection & hygiene : 

Nest management: Naturally clean eggs maintain a greater potential hatchability and chick quality than soiled or contaminated eggs, regardless of the disinfection procedures used on the shell surface.  Hens are more likely to use nests that satisfy the requirements of their natural laying behaviour (i.e. clean, dry, dimly lit and, secluded), and nest boxes should be of appropriate design.  Nest boxes should be located where the birds will use them and should be at a height where they will not become contaminated with floor litter, or provide a refuge for females avoiding the males. Birds should be trained to use the nests prior to lay. 

4.3.  Transporting of hatching eggs from shed to hatchery &  storage
Egg were transported from different CP breeder  farm to hatchery by  disinfected vehicle. The temperature of the vehicle should 18-20°C .In hot season it is difficult to maintain temperature.For this reason during hot season the eggs are transported after 5.00 pm. During entrance to the hatchery it is obligatory to spray the wheels of the vehicle. Then by matching  the cash memo the eggs are unloaded from the vehicle & shifted to storage room.

The cooling down of newly loaded eggs should always be avoided, especially if the vehicle is already loaded with eggs from other farms. When eggs cool, the volume of albumen and yolk shrinks, thus increasing air cell volume, which will allow contaminated air to be sucked into the egg.

Conversely, if the temperature in the truck is higher than in the store, the risk of ‘sweating’ (condensation forming when the colder surface of the egg is exposed to humid air) increases. Even when store and truck temperatures are equal, sweating can still occur during loading and unloading, especially on warm and humid days. In such a case, a higher on-farm storage temperature of 23 ˚C instead of the ​generally recommended 18 - 20 ˚C can be considered. Bourassa et al (2003) found that this will produce equally good hatching results, while minimising sweating during loading. Reduce the risk of sweating by reducing relative humidity in the vehicle. Providing transport time is not longer than 12 - 24 hours

Storage of eggs: A common practice in commercial breeder farms and hatcheries is to store eggs  to obtain the amount of eggs required for the normal flow of the incubation process. However, sometimes eggs need to be stored for longer than a week.Eggs were stored on the basis of market demand & capacity of the incubator. Eggs are placed in the AC room on the basis of the breeder house number.Then eggs are grading  under dfferent criteria.Infertile eggs are culled . Remove & discard eggs unsuitable for hatching. 
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                                                  Figure: Egg Grading  in storage room.

These are-

· Dirty

· Cracked

· Small

· Very large or double yolk

· Poor shells

· Grossly mis-shapen

· Wrinkled egg

Pictured below are some eggs  that may cause problems and should be considered for rejection:
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The temperature depends on the storage period.Temparature are lowered to prevent the embryo development. The air should move freely around & between all eggs. If storage period longer it is essential to lower temperature to maintain internal egg quality.

	Period of storage
	0-4 days
	5-7 days
	8-14 days

	Temparature 
	17-18°C
	16-17°C
	14-16°C

	Relative humidity 
	80%
	85%
	85%

	Egg positon
	Broad end up
	Broad end up
	Broad end down


A relationship exists between the length  of time eggs are stored & the optimum temperature & humidity for best hatchability. Generally , the longer eggs are to be stored ,the lower the storage temperature & vice versa.

The egg is a   perishable  product and cannot store for a long period .When the eggs are stored for over 7 days ,then turning is required. Storage prolongs incubation time. On average, one day’s storage adds one hour to incubation time. Hatchability is depressed by prolonged storage. After six days of storage, one can expect to lose 0.5 to 1.5% hatchability per added day of storage, with the  percent increasing as storage extends further. Chick quality will be affected and broiler weights can be depressed in chicks hatched from eggs that have been stored for 14 days or more.

Longer storage periods lead to longer incubation, impairing embryo development and livability, hatchability, and chick quality and weight (Christensen et al., 2002; Ruiz & Lunam, 2002; Elibol et al., 2002; Tona et al., 2003). These conditions result from the deterioration of internal egg quality. Albumen pH increases with storage time, and this effect is more pronounced in young breeder eggs (Lapão et al., 1999). Albumen height decreases with storage time and breeder age (Lapão et al., 1999) and yolk sac membrane elasticity decreases with storage time (Jones & Musgrove, 2005). Embryo mortality during storage is highly related with egg weight loss, and increases with storage time (Fasenko et al., 1992; Nahm, 2001).

Gas exchange can occur through the pores in the egg shell during storage.Carbon-di-oxide diffuses out of the egg & its concentration declines rapidly during the first 12 hrs after the egg is laid.Eggs also lose water vapour while in storage.This loss of both carbon-di-oxide & water contributes to the loss in hatchability & chick quality after storage.

Some Rules of Egg Storage

• Never put wet eggs (from spraying, washing or dipping) into the egg store.  Allow      them to dry thoroughly first.

• Eggs benefit from a period of rest after transportation.

•    Do not set eggs on arrival at the hatchery, allow them to settle in the egg store for 24 hours.

•    Egg store should be well  insulated and  the door should be kept closed as much as possible.

• Direct the air from inlets and air coolers away from the eggs.

• Take care that the humidification system does not wet the eggs.

•    Ceiling fans help provide a gentle air movement through the eggs and will reduce spatial variation in temperature in large egg stores.

4.4 . Pre-heating

Pre-heating is an effective tool for chick uniformity. Modern poultry management for meat production aims to deliver uniform birds to the slaughterhouse. Hatchery practice plays an important role, because success at farm level is greatly enhanced by the receipt of chicks with uniform growth potential.

 Eggs need to be warmed gradually in order to avoid this temperature  shock [Meijerhof, 1994], this may explain higher hatchability in eggs preheated for 4 and 8 h. In a different research, Boerjan [2010] advised that gradual pre-heating of eggs increases hatchability as it synchronises embryonic development and thus narrowing the hatch window. Pre-heating eggs reduces the variation of temperatures inside the eggs at the beginning of incubation. Pre-heating improves uniformity of development in eggs . Pre-incubation heating of broiler breeder eggs significantly improves hatchability and post hatch chick uniformity.

Pre- heat is done for 12-18 houra before incubation. The temperature must be strictly maintained.

1ST  6 hrs -  22° C

2nd  6 hrs  - 24° C

Last 6 hrs  - 26° C

4.5.   INCUBATOR Management

The Jamesway multi-stage incubator is an efficient material handling & incubation system, producing strong,healthy,active chicks. Jamesway incubator has various auto-coordinating functions. For better understanding the function it is necessary to be familiar with the parts of the incubator.

Parts of  Jamesway incubator PS 500 :

Control box & key
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1.Fan-(6 no)

2.Light-(3 no)

3.Heater-(2 no)

4.Spray nozzle -(6 no)

5.Water Collector- (2 no)

6.Damper-(2 no, inside & outside)

7.Full rack-(12 no)

8.Side cover-(24 no)

9.Drum-(1 no)

10.Controller box-(1 no)

11.Compressor/air pressure-4 no (main line)(for every rack 2 in no)

12.UPS-(1 for every incubator)

13.Battery-(only for alarm)
Sensors:

	Serial no.
	Name of sensor
	Amount
	Function

	1.
	Temperature sensor
	   1 no
	To maintain accurate temperature.

	2.
	Humidity sensor
	   1 no
	To maintain accurate humidity.

	3.
	Double backup alarm sensor
	   2 no
	To produce alarm in any problem.

	4.
	Rack sensor
	   4 no
	To maintain turning in every hour.

	5.
	Limit switch
	   6 no
	To maintain accurate function of every fan.

	6.
	AC chamber sensor
	   10 no

  (8 single compressor & 2 double compressor)
	When temperature is above 20 degree celsius then 4 single compressor are active but when temperature is above 25 degree celsius then another 4 single compressors and 2 double compressor are active.


 It is necessary no know the fundamental operational principles,procedures & perform a regular routine check of different function to ensure optimum performance of the incubator. 

1. Monitoring of temperature out-put & input : It is duty to take temperature output & input daily for estimating the temperature balance among display temperature (set temp.) , input & out-put temperature. Out-put temperature is the main factor on which it depends that whether temperature needs to be increase or not.

Procedures: Place a properly calibrated Electro-therm at the cross brace of the incubator rack beneath the fans.Insert the tip of the probe at the junction of horizontal brace & the cross braces.For the first & subsequent reading , allow 10 to 15 minutes & 3-5 minutes respectively for the probe of the electro-therm to stabilize. Then read & record the temperature on left & right sides for both input & output. The input & output temperature depends upon the conditions of the rack whether it is full or not.

2. Monitoring of Damper position: Immediately after the eggs are set the dampers close to their minimum opening of .5 inch (1.27cm). This is called closed position.Gradually damper will start to open when temperature exceeds set point. The opening reaches to 3-5 cm in full rack status.

        3.    Regular cleaning of incubator: 

             Cleaning materials:
· Harpic /  wheel powder

· Metal knife

· Fresh water

· Broom

· Detol

· Other disinfectant.

Cleaning procedure:

As jamesway incubator is multistage, so all time incubator is full of  rack. Before cleaning incubator , bring the rack to another incubator of same temperature, humidity & other conditions. During shipment of the rack it is duty to maintain the sequence of the rack. The adherent waste of incubator are cleaned with metal knife & washed with disinfectant. Some precautions must be maintained during washing:

· Keep out the fans.

· Sensors are covered with polythene.

· The electrical holder are covered with tape.

But at present the systems are not followed due to complications of rack transfer ,  possibility off egg breakage   & corrosion of the incubator.

                          Now everyday floor are washed with water & detol for removing broken egg shell &  maintain asceptic condition. Bomb egg are removed by daily checking. Spray nazole are cleaned after each 20 days.

4. ALARM TEST

Press the[image: image5.png]


   button to test whether the audible alarm system and display are working. As long as the button is pressed down, the audible alarm will ring and all digits and status lights will turn on. The audible alarm will not sound if the Alarm Bypass switch is on.

5. SPRAY TEST  

 Press the   button to test the spray function. The spray will be active for as long as the button is pressed down. The spray will only activate if the fans are on.

6. Egg Turn Test  

Press the Egg Turn button on the display. All incubator racks should turn each time this switch is depressed. Wait approximately ﬁve (5) minutes for the turn sequence to ﬁnish.  If after ﬁve  (5) minutes all  racks have not completely turned, the Egg Turn alarm should sound, if the incubator is equipped with a turn alarm and the alarm is enabled. Also, the Common Alarm lamp should blink – rapidly if the Egg Turn alarm is audible and slowly if the Egg Turn alarm  is  inaudible. Racks are transferred to incubator from pre-heat room. Temparature & Humidity depends on the number of rack which are as follows:

	       RACK (EGG)
	       TEMPARATURE
	RH

	                  2
	             99.5
	84

	                  4
	             99.2
	83

	                  6
	             99
	82.5

	                  8
	             98.8
	82.5

	                 10
	             98.6
	82.5

	                 12
	             98.4
	82.5

	
	
	


Egg Weight Loss to 18 Days

Before setting to incubator & at 18 days it is essential to measure weight of eggs to measure the weight loss.

The  average  chicken  egg  has  about  10,000  pores  running  through  the  shell  so  the developing  embryo  can  exchange  oxygen  and  carbon  dioxide  with  the  incubator  air. However,  water  is  also  lost  through  these  pores  and  the  total  amount  lost  during incubation has to be controlled if the embryo is to avoid dehydration. This is most easily done by monitoring  the weight  loss of  eggs during  incubation. Hatcheries normally do not know the fresh egg weight, but commonly weigh the eggs just before setting. The percentage egg weight  loss should be measured by weighing whole  trays of eggs.Setters will need to be adjusted to ensure that the weight loss of the egg is 12% by 18 days of incubation. 
By  monitoring  egg-weight  losses  in  the  setter,  it  is  easy  to  identify  any  incubators that are not achieving  the suggested egg-weight  loss  to pipping. The humidity control system should be examined  in such  incubators  (e.g.  look  for blocked spray nozzles).  If the humidity control appears  to be working satisfactorily  then a change  in  the humidity setting  to  achieve  the  correct  egg-weight  loss  is  desirable.  In  a multi-stage  setter,  a change of 1%  in weight  loss  (e.g. from 13% to 12%)  is achieved by a change of about five percentage points  in  relative humidity or a change  in wet bulb  temperature of 1ºC or 2ºF. Increasing the relative humidity or wet bulb temperature will decrease the loss in weight from the egg, and vice versa.
Egg turning in incubator:

Eggs must be turned during incubation.This prevents the embryo from sticking to shell membranes, particularly during the first week of incubation & aids development of the embryonic membranes. As embryo develops & their heat production increases , regular turning will aid airflow & assist cooling. This occurs automatically  about 1 hr interval.

4.6. Egg candling & break out analysis

The candling system is used for the accurate removal of infertile and dead eggs . The method uses a bright light source behind the egg to show details through the shell.

This room is usually constructed in between setter and hatcher room for candling eggs.  Candling is usually practiced when eggs are transferred from setter to hatcher. Provisions should be made to dark the room to facilitate easy candling.

During duty in candling room some mis-practice done by workers are observed as follows:

1. Hand gloves & mask are not used which may spread organisms.

2. Rough handling of eggs.

3. The light source don’t work properly.

4. The number of infertile eggs are not properly calculated.

5. Foam is not used during egg transfer from setter to hatcher tray.

4.7. Hatcher management

Eggs are removed from the setter after 18 days & transformed to hatcher.

Parts of hatcher:

1.Fan-(4 no)

2.Light-(2 no)

3.Heater-(4 no)

4.Chiller-(1 no)

5.Spray nozzle -(6 no)

6.Damper-(6 no,3 inside & 3outside)

7.Full vehicle-(12 no)

8.Full rack-(180 rack)

9.AC-(total 3 in no,1 for 1-4 & 2 for 5-8)

10.Controller box-(1 no for each hatcher)

11.UPS-(1 for every hatcher)

12.Battery-(only for alarm)

Sensors:

	S.N
	       Name of sensor
	 Amount
	                     Function

	1.
	Temperature sensor
	   1 no
	To maintain accurate temperature.

	2.
	Humidity sensor
	   1 no
	To maintain accurate humidity.

	3.
	Double backup alarm sensor
	   2 no
	To produce alarm in any problem.

	4.
	Carbon-di-oxide sensor
	   2 no
	To maintain accurate amount of this gas.

	5.
	Limit switch
	   6 no
	To maintain accurate function of every fan.

	6.
	AC chamber sensor
	   2 no

  (1 for single compressor &1 for  double compressor)
	When temperature is above 24 degree celsius then compressor are active but when temperature is below 24 degree celsius then compressors  are automatically off.


Cleaning procedure of hatcher:

    Cleaning materials:

· Harpic /  wheel powder

· Metal knife

· Fresh water

· Broom

· Detol

· Other disinfectant.   
Cleaning procedure:
After every chick out  floor are washed with spray water & detol for removing broken egg shell,feather  &  maintain asceptic condition. Spray nazole are cleaned after each 20 days.

Some precautions must be maintained during washing:
· Keep out the fans.

· Sensors are covered with polythene.

· The electrical holder are covered with tape.

After candling the racks are transferred to hatcher with a temperature of  97.3°C  & humidity is about 52%. The various parts of incubators & hatchers are cleaned & washed according to Jamesway company manual.

4.8. Summary of the embryonic development from day to day

Stage I: Development of the internal organs

1st day : enlargement of the blastodisc

2nd day : hearts starts beating, tiny bloodspots appear

3rd day : initial stage of the beak, legs, wings

4th day : initial stage of the tongue

5th day : shaping on the reproduction organs

Stage II: Development of the external organs

6th day : beak gets shape

8th day : shaping of the feathers

10th day : hardening of the beak

13th day : shaping of the leg scales and claws the size of the allantois reached its maximum

14th day : the structure of the embryo is completed the embryo settles for its final position

Stage III: The growth of the embryo

15th day : leg scales and claws become horny from the 15th – 19th day the intestines are withdrawn into the body cavity. The neck bends forwards

16th day : the contents of the allantois has disappeared completely

17th day : the beak directs itself toward the air cell the fluid of the amnion continues to disappear. This will be finished at the 19th day

19th day : the yolk is being withdrawn into the body cavity the air cell gets penetrated by the beak

20th day : the yolk is withdrawn, the embryo fills the whole egg, excluding the air space the eggshell is fractured

21st day : the chicks is hatched

4.9. Normal pattern of embryo loss
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Figure:  Normal pattern of embryo  losses during  incubation. Based on Kuurman et al. (2003). Poultry Science, 82:214–222

4.10. Analysing hatchery debris & recognizing developmental stage 

Excess Infertiles:
No  visible  embryonic  growth.  The  dense  white  area  characteristic  of  the  infertile blastodisc may be seen if the eggs are candled and examined early in incubation. It may not be obvious after the full incubation period.

Possible Causes: Immature males, males not mating because they are overweight or have foot problems. Males losing condition due to insufficient feed. Mating ratio too high or too low. Females avoiding males because they are, or have been, too vigorous (i.e. overmating). Disease.

Excess Early Dead Embryos (set to two days)

There  may  be  no  obvious  embryo,  but  the  growth  of  the  cream  coloured  extra-embryonic membranes should be evident (up to one centimetre diameter by one day of age, up  to  three centimetres  in diameter by  two days of  incubation)  if eggs are candled and broken out early in incubation. There is no blood present.

Possible Causes: Most likely to be a farm, transport or storage problem. For example, infrequent egg collection.  jarring  in handling or transport, eggs not allowed to settle at hatchery before setting, eggs stored too long (i.e. >7 days) or stored in unsuitable conditions (i.e. too cold, too warm or fluctuating temperature). Incorrect disinfection of eggs (e.g. washing at too high a temperature or fumigation in the first 12-96 hours of incubation) or high early incubation temperatures are other possible causes.

Excess “Blood Ring” (embryonic death from 2.5 - 4 days)

Cream coloured membrane growing over the surface of yolk and a circulatory system with obvious blood should have developed. After the embryo dies, the blood vessels are not obvious because the blood flows into the peripheral ring and becomes darker in colour. The peripheral “Blood Ring” usually survives to transfer, but the remnants of the cream coloured extra-embryonic membranes and the presence of the fluid-filled amniotic sac on top of the yolk may be the only evidence after 21 days of incubation. There is no obvious black pigmentation in the eye.

Possible  Causes:  Same  as  for  early  dead  embryos,  with  the  possibility  also  of nutritional deficiency or bacterial contamination.

Excess Black Eye (embryonic death from 5 - 12 days)

The embryo will have developed an obvious black coloured eye. Small wings and legs are also clearly visible. Embryos that die at this stage are often contaminated.

Possible  Causes:  Bacterial  contamination  caused  by  cracked  eggshells,  poor  nest hygiene, inappropriate egg disinfection or sweating of eggs due to a sudden change in temperature and/or humidity during any egg handling procedures. Often associated with floor eggs, especially those that have been washed. Possibility of a nutritional cause.
Excess “Feathers” (embryonic death from 13 - 17 days)

Feathers start to appear at about 11 days of incubation, but may not be obvious over all the body until day 13. Dead-in-shell embryos in this category do not quite fill the shell. The head  tends  to be  in  the pointed end of  the shell.  In  the hatch debris,  the egg contents of embryos dying during the “Feathers” stage are often a dark reddish-brown colour due to the decomposing blood.

Possible Causes: Most embryos tend to survive this period of rapid growth. However, nutritional deficiencies will increase mortality at this stage, as will contamination and inappropriate incubation conditions.
Excess of “Turned” Embryos (embryonic deaths from 18 - 19 days)

The embryo fills the egg and the head has “turned” to the air cell in the blunt end of the shell. The yolk sac is still outside the abdomen. The chick should be examined for signs of developmental abnormalities, excessive moisture or an upside down malposition.

Possible  Causes:  Inappropriate  temperature  or  humidity  in  the  setter  or  hatcher. Damage  at  transfer.  Nutritional  deficiencies  or  egg  contamination  will  increase mortality  at  this  stage.  Turning  problems  in  the  setter  (i.e.  frequency  of  turning  or angle of turning). Egg set upside down. An excess of moisture in the egg associated with low egg weight loss due to high humidity in the setters.
Excess Pipped Air Cells

The embryo  fills  the shell, and  the beak has penetrated  the air cell  in  the blunt end of  the  shell. The  yolk  sac  is mostly or entirely  inside  the abdomen. Developmental abnormalities may be visible.

Possible Causes: Same as for an excess of “turned” embryos, but also possibility of humidity being too high after transfer.
Excess Pipped Shells

Fully  formed embryo has made a hole  in  the shell, but has not emerged.  It may be alive or dead at the time of opening.

Possible Causes: Low humidity, high  temperatures or  inadequate ventilation  in  the hatcher.  Inadequate  turning  or  eggs  set  upside  down.  Nutritional  deficiencies  or disease can also increase mortality at this stage, as can excessive egg storage time, transfer damage or excessive fumigation during hatching.
Malformations

Head

For example, exposed brain, missing eye(s), beak and/or face abnormality.

Possible Causes: High early incubation temperatures or nutritional deficiency.

Legs and toes

Shortened, bent or twisted legs, malformed toes. Lameness in hatched chicks.

Possible  Causes:  Nutritional  deficiency.  Paper  in  bottom  of  hatcher  baskets  too  smooth.

Ectopic Viscera

Intestines  are  outside  the  abdominal  cavity  of  an  otherwise  fully  developed  chick 

(Figure 30). 

Possible Cause: High setter temperatures during mid-incubation.

Extra Limbs

Extra legs and/or wings.

Possible Cause: Rough handling/jarring of eggs during collection and/or transport.

Nutritional effect on mortality,infertility & hatchability

Infertility may be  associated with  a deficiency of  vitamin A,  vitamin E or  selenium, particularly in the male rations.

Early embryo deaths may be  associated with  a deficiency of  vitamin A  (failure  to develop circulatory system), vitamin E (circulatory failure), biotin, niacin, pantothenic acid, copper, selenium or thiamin. Excess boron or molybdenum could increase the proportion of early deaths.

Mid-term embryo deaths have been associated with a deficiency of  vitamin B12,  riboflavin, phosphorus and zinc.

Mid  to  late deaths have been associated with a deficiency of vitamin B12, niacin, pyridoxine, pantothenic acid and riboflavin

Late embryo deaths have been associated with deficiencies of vitamin B12, vitamin D,  vitamin  E,  vitamin  K,  pantothenic  acid,  riboflavin,  folic  acid,  biotin,  calcium, manganese,  magnesium,  phosphorus,  zinc,  iodine  and  thiamin.  Excess  selenium could increase the proportion of late deaths.

4.11.Recognising the Normal Hatching Position
Normal Hatching Position: The normal hatching position  is where the spine of the embryo runs parallel to the long axis of the egg and the beak is positioned underneath the right wing. The tip of the beak is directed  towards  the air cell  in  the blunt pole of  the egg. If  the head of  the embryo has  turned  to  the  right,  it stands a good chance of hatching. However, the actual hatching percentage will be influenced by whether the head is above or below the right wing or in the large end or small end of the egg.
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Fig: Normal Position of Hatching egg
4.12. ChIck pull out

In valuka hatchery  , chick pull out occurs in 4 times in a week ( Monday, Tuesday,Thursday, Friday).

About 68,000 DOC pull out per hatch.At first hatching rack comes out from hatcher.Then waste removes by using force air.Then chicks are separate from the waste in the drum room. Those eggs are separated from the waste such as unhatched egg ,pipped egg, chick attached with shell membrane,wet feather chicks are recorded & transferred to hatcher again.
4.13.   Grading  of chicks
A quality day-old chick can therefore be summed up as follows: 

·  It should not weigh less that 34 gram. 

· It should be free from infection, i.e. there should be no omphalitis, aspergillosis of pasted vents 

·  It should have a normal appearance by being bright-eyed and vigorous and free from crossed beaks, curved toes, bowed legs, sunken eyes etc. 

·  It should not arrive dehydrated as a result of being held too long in the hatchers, holding rooms or vehicles. 

· The batch to which it belongs should be uniform 

· It should possess good parental immunity to most common poultry diseases. 

·  If vaccinations are required they should have been done by trained hatchery staff 

·   Its fluff should be clean and dry and be a normal pale yellow.

4.14. Feather sexing

Feather sexing is the isolation of male & female DOC. It is done for only for CP broiler farm. Male chick growth is faster than female.
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4.15.  Vaccination

Objective : To provide the bird with exposure to a form of the infectious organism (antigen) which will promote a good immunological response.  

There are two different policy of CP hatchery  of vaccination. Which DOC are for their own farm , they apply ND +IB VACCINE, ND KILLED VACCINE .But for the customer ( if they demand & in terms of  extra payments) ND +IB VACCINE, IBD VACCINE is administered.

The DOVAC is an automatic injection machine which allows subcutaneous injections  in the neck. The counter of the machine allows to calculate the total quantity of birds vaccinated & also to pre-set a certain quantity to be vaccinated per crate or per box.Skilled personnel is required because there is a chance to occur injury in finger of the personnel.
PROCEDURE FOR VACCINE READY FOR VACCINATION FOR 5000 BIRDS:

IBD VACCINE:

                     Firstly mix up 500ml saline with 10 ml gentamycin antibiotic.


                                                   ↓

                          Then keep it for 15 minutes for proper mixing.

                                        ↓
                   Then add IBD vaccine (CEVAC TRANSMUNE IBD) with syringe.

                                        ↓
        Again mix it well & use the vaccine by CEVAC AUTOVACCINATOR  within 1.30 to 2 hours at sc route in neck region.(Dose-0.1ml bird)

ND+IB VACCINE:

                                           Take 1000ml of water.

                                       ↓
          Add ND+IB vaccine with sterile diluent (75 ml) & then mix with water.

                                       ↓
         And then use the vaccine within 30 to 40 minutes by spraying.(Dose-5 ml for 50 bird)

ND KILLED VACCINE:

     
This vaccine is ready and imported from abroad. Just vaccinate by CEVAC AUTO  VACCINATOR at sc route in neck region.(Dose-0.1ml bird).

CAUSES OF VACCINATION FAILURE:

1.Rough handling during vaccination.

2.Abnormal route.

3.Abnormal temperature.

4. Vaccine may be of poor quality (low vaccine titer, contaminated, etc.)

5.  Poor distribution of vaccine administered by the water or spray.

6. High enviromental temperature.

7.Improper administration.
4.16.  Packaging & delivery of the chick

After grading , the chicks are packaged.There is four chamber in packet   contain  50 chick. After packaging The chicks are placed in chick holding room.Chicks must be able to free movement in box. Place the chick box in the chick storage room until delivery.Standard temperature of the chick storage room is 23°C.  The chick box must be arranged in straight line as  the air can passed evenly. 
4.17.   Disposal of hatchery waste

With an average of 85% hatchability, 15% of the eggs will be either infertile or contain embryos.These eggs together with the eggshells that remain after pulling chicks, constitute hatchery waste. Legislation in some countries now prohibits the incorporation of hatchery waste into by product meal due to the risk of spreading pathogenic organisms. The all waste are placed in a container & disposed away from hatchery.
4.18. Hatchability calculation
A good interpretation about hatchery depends upon hatchability percentage. In November,2 013 the hatchability of different regions farms were follows:

	       House
	 Actual hatchability
	Standard hatchability

	RANGPUR-3
	84.87
	84.42

	RANGPUR-5
	87.86
	86.91

	CTG-1
	81.28
	85.51

	C.P. Sreepur
	87.52
	89.29

	Total
	86.60
	87.54
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The above illustrated bar diagram represents the hatchability percentage of different region farms hatchability percentage in November 2013.

Actual hatchability  higher in rangpur farms than standard. On the other  hand the CTG-1 & C.P Sreepur has approximately 4%  &  2 %  lower hatchabilty than standard.

CHAPTER-V

CONCLUSION
Infact  valuka hatchery is a modern & standard well organized hatchery in Bangladesh.

The target of runnig a Hatchery is to achieve a healthy day-old-chick.But it depends upon 

·  Quality, storage period of egg &  maintenance of biosecurity.

·  Proper Incubator & hatcher management practices.

·  Maintenance of egg temperature & humidity during different operations.

·  Regular turning during incubation.

All of these are interdependent. If any one element is sub-optimal, then hatchability & quality of DOC will suffer.
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