Chapter-1
INTRODUCTION

Bangladesh has a long historical record of poultry rising under traditional backyard farming. The concept of poultry farming as an industry in Bangladesh, which was started with 2-3 hatcheries during early eighties. Commercial poultry rising started in Bangladesh is a similar scale by the Department of Livestock Services (DLS). The DLS introduced the poultry development program through the pure line breeding stock, which brought economic return to the distressed women and unemployed youth along with some interested semi urban poultry raisers to meet the growing demand of egg and meat. Although poultry industry has seen a tremendous development, still it considered as a sub-sector of agriculture, which is playing a significant role in the agro based economy of Bangladesh as well as enhancing the GDP (Gross Domestic Product) of Bangladesh.

Bangladesh is a densely populated developing country. According to World Population Report 2009, population per square kilometer is nearly 854 which is the highest in the world but per capita income is only 1330 US dollar. Most of the people in our country are landless and live in poverty. A large number of population are unemployed. About 50% of the people suffer from under nourishment. (Huqa, April 19-26 in 1999). The per capital availability is hardly around 20 eggs, one of the lowest in the world as against per capita consumption of about 200 eggs per annum as recommended by the Nutritional Advisory Council. Per capita egg and meat consumption 2 eggs/week and 120gm/week respectively (BBS, 1995).

The people are in acute shortage of animal protein. Remarkable growth in the poultry industry in Bangladesh in the recent year has already contributed significantly in reducing the acute shortage in protein supply. Poultry and eggs are a major source of animal protein for human. The share of poultry in the animal protein of human diet is estimated to be 30% (DLS-1995). Poultry meat now being the second most popular meat of the world with 55 million tons or 28% of the total meat consumption in 1999.

Poultry rearing has emerged as an integral part of agribusiness of the farming community in Bangladesh. About 75 percent of rural households and 89 percent of the rural livestock households rear poultry under scavenging condition (Alam, 1998). It also plays an important role in reducing the gap of protein supply in the country. About 75 percent of eggs and 78 percent of meat is produced under scavenging system of production.

So a view to meeting the protein gap within a shortest possible time, there has been a shift of policy emphasis on intensive poultry farming in recent years. Consequently, a number of poultry farms have been established on commercial basis in and around the cities and towns and are belonged to high yielding strains, and are raised exclusively on poultry ration. A large number of hatcheries also established on commercial basis. The local hatcheries produce about 11.80 million layer and 61.0 million broiler day-old chicks in 1999-2000 which is about half of the present demand for commercial farming.

As the demand of day-old chicks is very high, the private entrepreneurs for getting a higher profit within a shortest possible time have established a number of hatcheries. It has been found by the survey (IFDC) that there were 63 hatcheries in the country in the year 1999 (Huque, 2001). Out of this about 42 hatcheries are in operation. The survey showed that 37 hatcheries had their imported parent stock and is in a position to produce eggs. Five hatcheries are in a stage of producing day-old chicks. Eleven hatcheries do not have any parent stock but they have some shed for raising parent stock. Ten hatcheries do not provide any information, which confirmed that they are completely based on imported hatching eggs. The presumptive data showed that the number of hatcheries is more than 63. But the condition and facilities required to run a full-fledged hatchery are practically exist in a few hatcheries and the number may not more than 30. It is learned that at present, the numbers of hatcheries are accounted to be nearly 100. However a latest survey (April, 2000) showed that 73 hatcheries exist by name and 41 hatcheries have their own parent stock for production of day-old chicks.

Poultry is one of the most prospective sectors for development. It is a quick returnable enterprise that needs relatively small investment. To meet the shortage of protein supply within a shortest possible time expansion of the poultry sector is essential. The expansion of poultry sector depends among other thing, on the profitability of chicken rearing and egg production at farmer’s level (Alam, et al. 1998).

Few years ago the eggs of the parent stock and also day-old broiler layer chicks were imported in Bangladesh but now a days demand of commercial broiler and layer chicks are fulfill by our own hatchery. Presently, some broiler and layer parent stocks are reared in Bangladesh. Surprising news also wait for us that is a Grand Parent (GP) stock rearing started in this country. All these efforts were taken by some private companies, such as BRAC, Paragon, Usha, Kazi farms, Dhaka Hatchery, Biman Poultry etc.

Efficient management practices are very much important for the success of Poultry and Hatchery farms. Therefore, this study was undertaken to learn the hatchery management practices adopted in Renata Agro Industries Limited.

Therefore the present study was undertaken at Renata Agro Industries Limited, Bhaluka, Mymensingh to observe hatchery management practices with the following objectives:

1. To know the overall hatchery management system.

2. To know the present status of the hatchery.

3. To know the factors, which greatly influence the hatchability.

Chapter-2
REVIEW OF LITERATUR

Eslick and McDaniel (1992) reported that when inseminating breeders with increasing sperm concentrations, the number of sperm present in the oviduct had a considerable influence on fertility and hatchability.
Jerry garrison (2002) reported that temperature is the number one determining factor influences the speed of embryonic development.
Donna Hill (2002) stated that the optimal embryo temperature is 100°F. When incubation conditions are good, the range of the total percentage of late dead is 1 to 8%. When there are incubation problems, the total late dead in the breakout can ranges as high as 59%.
Flip Bamelis, et al. (2002) stated that egg with high and medium egg shell porosity, the group of eggs with an approximate optimal loss of mass had an elevated hatchability in contrast with the group of eggs with the low egg shell conductance, indicating that other factors than water loss may have become critical for maximal hatchability.

St Edmund’s hall (2002) reported that the most critical period for turning broiler hatching egg during incubation was from 0-7 days with the single most critical two day period being 0-2 days.

K. Tona, et al (2002) reported that the eggs stored for three days hatched earlier than those stored for 18 days. Eighteen days storage of eggs resulted in longer incubation duration, lower quality score and depressed relative growth.
Hyanes and Smith (2003) reported that high temperature is more harmful than low temperature. You can incubate eggs for three or four hours at 90°F without killing many embryos, but a temperature of 105°F for 30 minutes will kill many embryos. In general, the older the embryo at the time of high temperature mishap, the greater the death loss.
Okan Elibol (2003) stated that hatchability of fertile eggs was significantly lower when there was no pre-warming period compared to having a pre-warming period of 10 hours or 18 hours. This was due to increase in percentage early dead embryos.

Christophe Cazaban (2004) stated that the average egg shell temperature must set at around 38°C (100.4°F) during the first two thirds of incubation, and it should not exceed 38.5°C (101.3°F). Temperature, too low, too high and variations in temperature must be avoided. During egg storage in the breeding farm, the environment must be set at around 16C and 75% humidity.
G. Devegowda (2004) stated that hatchability problems in females over 50 weeks of age are often associated with poor shell quality.
B. L. Kumpula and G. M. Fasenko (2004) stated that higher embryonic mortality duration late incubation (6.1% between 15-21 days) and a greater number of culled chicks (4.9%) in the large egg size category compared to small (mortality=1.8%; culls=1.6%) and medium (mortality 4.3%; culls=2.4%).
Ron Meijerhof (2004) reported that a sort of average loss of embryos during incubation is supposed to be approximately 8 to 10%, resulting in an average hatch of fertile eggs of 90-92%. In both the first and last week of incubation we lose on average 4-5% of embryos, where in the mid-period the losses are normally less than 1%. Hatchability goes down when egg storage is prolonged, especially for older flocks. The embryo temperature must be constantly between 100-100.5° F, with a maximum of 101° F. The temperature in the egg is the result of the heat production of the embryo and the heat transfer between the egg and the air.
O. Onagbesan, et al. (2005) reported that egg turning is required during incubation at least until day 12 or 18 but it should not be stopped at day 15 of incubation.
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MATERIALS AND METHODS
Statement of the study area:

The study was conducted in a selected hatchery named Renata Agro Industries Limited, located at Bhaluka, Mymensingh. It is one of the popular layer parent stock.
Duration:

The duration of the study was from 13.06.2009 to 04.07.2009. The case study was done on the strain Cobb500. 

Method of data collection:

At first a data  sheet was formed containing some basic question with a view to extract information regarding management and preventive measures undertaken in relation to the objective set. Emphasis was given to the key consideration of managemental different sector like egg source, receiving system, egg grading and cool storage, about incubator machine(Setter & Hatcher), hatching  percentage, egg breaking analysis, sanitary condition(cleaning, disinfection, fumigation etc.), vaccination schedule, watering system, entry system, drainage system, garbage disposal, hand bath, foot bath,showering system, personal hygiene management etc. With the objective of collecting above mentioned information the author own self selected and visited the hatchery. In addition the author also examined present DOC grading and hatchability of the hatchery.
4.1 MANAGEMENT OF THE FLOCK:

4.1.1 Feeding:

                Feeding is another most important component of modern poultry farming. The profit or loss of poultry farming mostly depends upon the feeding management. About 50-55% cost of the total farming is involved for feeding. In Renata Agro Industries Ltd. they have their own feed mill and supply fresh feed to the shed regularly. Feed is given to the shed two times daily-at the early morning and at noon. Restricted feeding is also maintained in the farm. It starts from 4 weeks of age and goes up to 20 weeks.
4.1.2 Feed allowance in production period: 
                  Feed supply depends on the age of the bird and production rate. Peak feed allowance is 160gm. At 25th week the production rate is 5% and 120 gm feed is supplied at this time. So, 160-120=40gm feed will be increased gradually from 15% upto 75% egg production.3,4,5,6,7,8 & 7 gm of feed respectively increase for every 10% increase in egg production. The required ration in production period are as follows:
Table-1: Feed allowance in production period:

	           Production rate 
	Feed consumption (gms)

	5% 
	120 gms

	15% 
	123 gms

	25% 
	127 gms

	35% 
	132 gms 

	45% 
	138 gms 

	55% 
	145 gms 

	65% 
	153 gms 

	75% 
	160 gms 


Feed specification for male & female:

                 To increase the fertility of the hen 5gm germinated gram per male were supplied.
Nutritive value of feed:

            In layer starter the ME and CP level is highest (ME-2860, 2750 and 2850 respectively; CP-19%, 15% and16%) followed by layer grower and layer breeder. In starter ration the CP level is higher than the grower and breeder ration. Prolonged deficiency of vitE results sterility on some male. Excessive amount of ME in the breeder diet causes male too fatty that reduces their fertility.
4.1.3 Lighting schedule:

           In this poultry farm, 16 hours lighting schedule maintain for  breeder stock.
4.1.4 Breeding:

               Natural breeding is practiced. Male and female ratio 1:10. Cock is mixed into hen shed at 23rd weeks of age. The production rate of COBB500  are as follows:
Table-2: COBB500 production record sheet and egg weight:
	Age in weeks


	Actual % of total egg production/Hen day
	Standard egg weight gm/egg

	24
	-
	-

	25
	0.5%
	48.2

	26
	13.80%
	50

	27
	44.09%
	52.8

	28
	68.94%
	55

	29
	79.56%
	56.2

	30
	83.25%
	57.1

	31
	83.80%
	57.9

	32
	83.91%
	58.7

	33
	83.39%
	59.5

	34
	82.27%
	60.3

	35
	79.31%
	61

	36
	79.50%
	61.7

	37
	79.57%
	62.4

	38
	76.40%
	63

	39
	76.22%
	63.4

	40
	72.95%
	63.8

	41
	73.81%
	64.2

	42
	70.38%
	64.6

	43
	72.24%
	65

	44
	71.51%
	65.4

	45
	69.97%
	65.8


4.2 HATCHERY MANAGEMENT:
             In a parent stock rearing farm the hatchery management is the most vital component. Efficient hatchery management may offer a good opportunity of profit earning within a short time. Renata Agro Industries Ltd. is also a part of those famous farm. Their hatchery management system is given in figure-1:

Fig-1: Events of hatchery management step by step: 
     Egg collection

                                         ↓

                         Egg cleaning, selection and grading

                                         ↓

                         Fumigation of egg

                                         ↓

                             Storage of egg

                                         ↓

                         Store in pre heating room

                                         ↓

                         Placed in Setter for 18 days

                                         ↓

                             Turning and candling of eggs

                                   ↓
                             Transfer to Hatcher for 3 days

                                   ↓

                      Pull out and sorting of chicks
                                   ↓

                             Day old chick production

                                         ↓

                              Sexing of chick

                                         ↓

                              Chick grading

                                         ↓

                                   Packing

                                         ↓

                                   Selling
4.2.1 Egg collection:

Eggs were collected manually from each shed 5 times in a day. 8.00AM-9.00AM-      11AM-2.00PM-4.00PM.
4.2.2 Egg cleaning, selection and grading:

After collection, eggs were clean with soft towel soaked with savlon antiseptic solution. Dirt was removed by knife through slight rubbing. Then grading was done in grading room. During grading of eggs, de-shaped eggs, jumbo eggs, small sized, broken eggs, excessively dirty eggs, abnormal color eggs were discarded. Eggs of uniform size were selected for hatching. The weight of hatching eggs should be between 60 to 65 grams
4.2.3 Fumigation of egg:

         Eggs were fumigated in the egg fumigation room. The size of the first fumigation chamber is 9.2 feet × 9.83 feet × 9.0 feet. Here they use 1052ml formalin with 526gm KMnO4 (3* strength) for fumigation of egg. The size of the second fumigation chamber is 17.42 feet × 10.0 feet × 11.42 feet. Here 200gm Para formaldehyde (single strength) are used for fumigation of egg.
4.2.4 Storage of egg:
After the fumigation eggs were stored in the pre-cooling room for 5 to 6 days. The temperature of the pre-cooling room is 25° C . After 5 to 6 days egg were transferred  to the cooling room for 3-5 days, if needed may be up to 8-10 days. The temperature of the cooling room is 16° C and relative humidity 80-85%. During storage, egg should be set small end down and large end up.
Table-3: Suggestive egg storage condition: 
	Period of stage


	Temperature
	Relative humidity

	0 to 3 days
4 to 7 days
8 to 10 days
More than 10 days
	18 to 20° C
15 to 16° C

13 to 15° C

12° C
	84%

86%

86%

86%


Excessive moisture loss from the eggs during storage before setting can produce the same symptoms that low humidity in machine produces. A sign of low humidity is sticky embryos during pipping and hatching that results in embryos not being able to turn themselves in the shell and complete the act of pipping and detaching themselves from the shell. Low humidity also results in short down on the chicks, malformed, malpositioned, weak and small chicks. Low humidity  contributes to (but is not wholly responsible for) straddlers, star gazers and those that cannot stand, walk or orient themselves well enough to reach food and water (Hyanes and Smith, 2003).
4.2.5 Store in pre-heating room:
To avoid temperature shock to the embryos and consequent condensation on the shell, eggs should be removed from the egg room and pre-warmed before setting. It should be pr-warmed at 28-29°C for 8-9 hours so that all can achieve the desired temperature. Uneven pre-warming increases variation in hatch time-precisely the opposite of the desired effect of pre-warming
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4.2.6 Placed in setter for 18 days:
 Eggs were sated in setter two days in a week. Before setting egg all the trays are washed with water and bleaching powder. Cleaning is done through rubbing and spraying of water with rapid force. Then the tray was dried in the sunlight. The eggs are set in the setter tray.

In the setter machine eggs are set large end up. Before setting eggs in the setter machine, setter machine was fumigated by formalin and KMnO4 for 20 minutes. Temperature and humidity are the two key components of incubation. The setter of Renata Agro Industries Ltd. maintains its highest temperature (99.5°F) and humidity (86.1%) throughout the setting period. For best hatch results 21% O2 and 0.5% CO2 are required. The degree and duration of temperature and humidity provided in setter are presented n the table-2:

A consistently high temperature will result in an early hatch and decreased hatchability. The chicks may have short down (same results with low humidity) and rough navels (not necessarily infected-just closure). More chicks will be malformed, straddled, weak and small (Hyanes and Smith,2003).
4.2.7: Turning and Candling of eggs:
Candling is done at the 12th day of incubation. Candling is done in a dark room. During candling infertile eggs are removed. Infertile eggs tend to explode and contaminate the neighboring eggs and resulting a poor hatch. Candling is done as fast as possible. 

Eggs are turned in every one hour interval automatically till 8th day of incubation. If the egg is not turned, the yolk tends to float upward toward the shell. If the yolk travels rises enough, the developing embryo is squeezed between the yolk and shell. The embryo can b damaged or killed. Turning the eggs causes the yolk to be repositioned away from the shell, making it safe for the developing embryo until time to turn the eggs again (Hyanes and Smith, 2003).
4.2.8 Transfer to Hatcher for 3 days:
Before transferring eggs, hatcher trolley are removed, cleaned, washed and dried in the same way as the setter trolley. Then the hatcher machine was fumigated by 400ml formalin + 200gm KMnO4 for 20 minutes. In hatcher the highest temperature (99.1°F). is given at 20th day and highest humidity (90.5%) was given at 21st day. The duration and degree of temperature and humidity provided in hatcher are presented in the table -3.
Table-4: Degree and duration of temperature and humidity in setter and hatcher:
	 Stage
	Setter


	Hatcher

	
	Temperature
	Humidity
	Temperature
	Humidity

	1st stage
	37.4°C
	29.8
	36.9°C
	29.5

	2nd stage
	37.5°C
	30.1
	36.8°C
	32

	3rd stage
	37.5°C
	30.5
	36.7°C
	32

	4th stage
	37.5°C
	56.3
	36.6°C
	30


4.2.9 Pull out and sorting of chicks:

All chicks are hatched at 21st days of incubation. Ventilation is opened completely. This allows the chicks to dry properly. A common rule is to pull the hatch when 5-10% of the chicks are still wet behind their neck. The temperature of the chick room was 85°F-90°F. If the chicks are kept long time in hatcher then dehydration is occurred. Dehydration of  chicks may result from incorrect adjustment of setting time for egg age or excessive weight loose during incubation.
4.2.10 Day old chick production:

In this hatchery, day old chick production is 150000-160000/week. Hatch day- Saturday and Tuesday.

4.2.11 Chick grading:
After hatching chicks, trolleys are transferred to sorting room and chicks are graded.

	Grade A chick


	Grade B chick

	· Dry navel

· No deformities

· No dehydration

· Weight 38-40 grams

· Bright and healthy
	· Raw navel

· Dirty

· Yellow or pale foot

· Chick weight less than 30 grams


4.3.1 Hatchery sanitation:
A sanitation program should be devised to control contamination, and the results of the program should be checked regularly. The sanitation program of the hatchery is as follows:            

· Unhatched eggs from the hatcher tray should be macerated to destroy any unhatched embryos.

· Pipped eggs and cull chicks should be destroyed using carbon dioxide gas or other locally acceptable procedure.

· Dead and culled chicks are separated from the hatchery immediately as early as possible.

· All equipments, floor, wall are cleaned regularly.

· Disinfectants are used alternatively in the footbath.

Dose rate of disinfectant used in Renata Agro Industries Ltd:

For disinfection of shed, internal shed equipments and shed surroundings etc.through spray or pressure pump:

1. Malathion=25ml/10L water

2. Sevin=35gm/10L water

3. Halamid=10gm/L water

4. Iosan=10ml/L water

5. Povisep=10ml/L water

6. Formalin=1L/9L water

7. Antec long life 250 S=5ml/L water

8. Phenol(carbolic acid)=500ml phenol+ 500ml disel+ 49L water
9. Sarakil=5ml/L water

10. Vircon S=5gm/L water with bird

11. Vircon S=10gm/L water without bird

12. H2O2 50%=410ml H2O2 (50%) per 20L of water
Footbath for shed and gate:
1. Antec=10ml/L water

2. Halamid=10gm/L water

3. Povisep=10ml/L water

4. Savlon(conc.)=40ml/L water

5. TH4+ =10ml/L water

6. Sarskil=5ml/L water
Chapter-4
RESULT AND DISCUSSION

Data was collected about the egg collection, storage, fumigation, operation done in the setter and hatcher, production of DOC, grading of DOC and hatchability of the hatchery. As for example hactchabilty and hatchery performance of one batch is given below:
5.1 Table-4: Hatchability of COBB500 are as follows:
Set date: 01.06.09                                                         Hatch date: 22.06.09

	Flock No.
	Age in weeks
	Eggs set
	A grade DOC
	% of A grade DOC
	B(+) grade DOC
	% of B(+) grade DOC
	B grade DOC
	% of B grade DOC
	A+B(+)+B grade chicks
	Grade out
	% of grade out
	Total hatch

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	F-59
	44
	17556
	14000
	79.74
	430
	2.45
	400
	2.28
	84.47
	80
	0.46
	84.93

	F-60
	44
	17688
	14500
	81.98
	250
	1.41
	350
	1.98
	85.37
	140
	0.79
	86.16

	F-61
	42
	17688
	14700
	83.11
	200
	1.13
	220
	1.24
	85.48
	60
	0.34
	85.82

	F-62
	42
	17688
	14700
	83.11
	350
	1.98
	200
	1.13
	86.22
	100
	0.57
	86.78

	F-59Ab
	44
	1452
	800
	55.1
	200
	13.77
	100
	6.89
	75.76
	30
	2.07
	77.82

	F-60Ab
	44
	1320
	600
	45.45
	220
	16.67
	120
	9.09
	71.21
	40
	3.03
	74.24

	F-61Ab
	42
	1320
	630
	47.73
	250
	18.94
	100
	7.58
	74.24
	25
	1.89
	76.14

	F-62Ab
	42
	1320
	650
	49.24
	200
	15.15
	110
	8.33
	72.73
	20
	1.52
	74.24

	
	
	76032
	60580
	79.68
	2100
	2.76
	1600
	2.1
	84.54
	495
	
	

	Mean
	
	
	
	65.68
	
	8.94
	
	4.92
	
	
	
	


        Flock No.                 Candling waste                  DOC weight
        F-59                          6.20%                               44.00gm

        F-60                          6.84%                               43.50gm

        F-61                          7.15%                               43.65gm

        F-62                          6.05%                               44.15gm

B-Grade DOC = 1600

A-Grade DOC = 60580

B(+)-Grade DOC = 2100

Total production = 64280

Total eggs set 76032 from which hatching loss was 11752. Total hatch was 64280, which was 84.54% of total set eggs. In total hatched eggs A grade DOC was 60500, B(+) grade DOC was 2100 and B grade DOC was 1600. The average weight of the DOC was 43.83gm and the candling waste was 6.56% in on average. Some times the average hatchability was found more than 90%.
Feeding, nutrition, male and female ratio in the breeding flock are greatly influenced the hatchability. Temperature and humidity of incubator, biosecurity measurement (fumigation, cleaning, washing and disinfections) also influenced the hatchability %. Inadequate breeding ratio, improper washed eggs, bacterial contamination of eggs, contaminated incubator cause poor hatchability, faulty operating system of incubator such as too high or low temperature and too high or low humidity, improper turning of eggs also reduce hatchability.

Chapter-5
CONCLUSION AND RECOMMENDATION
The conclusion derived from the result - the hatchability was 85-90%, which was good. From the above study about Renata Agro Industries Limited, it can be noted that the overall condition of this farm is very good. Its location, structure, hygiene, shed management, flock management, litter management, vaccination, egg collection, egg grading, hatchery management, day old chick grading management and their marketing all are acceptable level. This breeder farm may provide a nice economic opportunity to the farm owner. During the placement feeding, housing, breeding of breeding flock, collection, selection, grading, cleaning and disinfection of hatching eggs, turning and candling of hatching eggs, delivery of chicks and disposal  of hatchery waste were directly observed. Srtict hygiene and bio-security measures were followed in every steps of hatchery operation.
The following measures were recommended for the farm:

· Strictly maintaining the bio-security program in every step of hatchery operation.

· Proper hygienic measures should be taken.

· Vehicle disinfections should be done properly.
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ABSTRACT

The study was carried out in Renata Agro Industries Limited at Bhaluka in Mymensingh district for a period of 21 days from June 13 to July 4, 2009. The study was performed to know the overall hatchery management and production of the farm. Data were recorded on hatchery management such as collection, storage, selection, grading and disinfection of hatching eggs, preparation of the setter and hatcher of the incubator, turning and candling of egg, hatching of chicks, grading of chicks, broken egg and disposal of hatchery waste etc. data were collected from hatchery record and by interview. Hatching performance was done two times in a week. About 76032 eggs were placed in the setter at a time and weekly achieved about 150000 to 160000 day old chick. The mean production of grade A, B+ and B DOC were 65.68%, 8.94% and 4.82% respectively. The overall production of Renata Agro Industries Limited was 84.54%. The average weight of DOC was 43.83gm and candling waste was 6.56% in on average.
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