                                                                                           CHAPTER- I

1. INTRODUCTION

                                                                                              

Poultry meat products become popular, because these are relatively cheap, convenient and nutritious. The whole poultry in the world reaches about 14 billion, among these 75% are in developing countries (FAO, 2000). Commercial broiler production contributes about 86% to total poultry meat production worldwide, leaving other birds far behind (Executive Guide to World Poultry Trends, 2002). Worldwide, poultry meat and egg production accounts for more than 30% of all animal protein (Permin and Pedersen, 2000). The International Food Policy Research Institute (IFPRI, 2000) has estimated that by year 2015 poultry will be account for 40% of all animal protein.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

In Bangladesh there is a growing demand for poultry meat products. According to DLS (2007), meat requirement is 120gm/day/head and 6.26 million matric tonne/year. But our achievement is 20gm/day/head and 1.04 million matric tonne/year. Poultry meats contributes approximately 37% of the total animal protein supplied in the country (Rahman and Rahman, 1998). According to number provided by Government of Bangladesh Livestock Department, the total chicken population is steadily increasing, from about 143 million birds in 2006 (DLS, 2008).

Broiler breeder production is one of the profitable production activities than broiler and layer production. A broiler breeder could generate Rs.786±49.8 as net profit giving 106±7.34% return over the invested capital (Farooq et al., 2001) as compared to broiler (Rs. 7 per boiler per flock) ( Asghar et al., 2000) and layer farming (Rs.38.26±6.66 per layer) ( Farooq et al., 2003). Commercial broiler production contributes about 86% to total poultry meat production worldwide, leaving other birds far behind (Executive Guide to World Poultry Trends, 2002). In Bangladesh commercial poultry farms are supported by 130 parent stock farms and 8 grand parent farms, which however, not always in production (Saleque, 2007). In 2006 the weekly production of day-old chicks was 5542000 broiler chicks (Saleque, 2007). Saleque (2007) reported that in 2006 five grand parent farms produced 60% of the parent broiler. The parent stock growers are always interested to select a strain that is well adaptable under local condition and is capable of producing quality hatching eggs for the hatcheries in accordance with their inherent potentiality (Hossain et al., 2005).
In Bangladesh the existing native breed are Aseel, Sarail, Nacked neck, Yasin etc. Their productive performance is not sufficient. For, commercial purpose farmer uses some exotic broiler breed. In Bangladesh the commercial system of farming uses breeds such as for broilers: Hybro-PN, Hubbard Classic, Cobb-500, Hybro-PG, Ross (Saleque and Rozen, 2007).
Among these broiler strain Hubbard Classic is an American strain which shows an excellent productive and reproductive performance in our country in environmentally controlled house (Fattah, 2003). Hubbard Classic broiler parent stock is easily adaptable in Bangladesh. It also has some important economic trait like high egg production, large egg size, faster feathering and rapid body weight gain, good FCR and early sexual maturity. Therefore, people are interested in rearing this strain. A broiler breeder hen usually start egg production at the age of 23-24 weeks and produces around 183 hatchable eggs out of 199 total hens housed eggs produced in 65 weeks of its laying cycle ( North, 1984).
For more investigate on the production performance about the broiler strain Hubbard Classic the study was designed with the following objectives.

Objectives:   
(1) To know the production performance of broiler parent stock.

(2) To study the parent stock management.

(3) To model the egg production of broiler parent stock.
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2. REVIEW OF LITERATURE
Poultry production is a major source of meat throughout the world. The poultry meat industry contributed almost 30% of the total meat production just after the pig meat industry (39%) in 2003 (Food and Agriculture Organization of the United Nation, 2004). Broiler account for 86% of total poultry meat output worldwide, leaving other birds far behind ( Executive Guide to World Poultry Trends, 2002).
Chowdhury et al. (2003) reported that it is possible to rear exotic broiler parent chicks quite successfully in controlled house. The primary goal of broiler breeding is to improve profitability of broiler meat production. Until recently most birds are sold whole, but there has been a dramatic increase in the proportion of birds being grown for portioning and further processing ( Ewart, 1993). 
Bangladesh has a long historical record of raising poultry under traditional backyard system. Despite a rapid growth of commercial poultry farming, poultry eggs and meat are also produced at small-holder farms under traditional scavenging system (Latif, 2001).
Breed 

In Bangladesh, chickens are widely distributed throughout the country. Although they are mainly kept as scavenger, they provide valuable income for rural households. Chicken in Bangladesh are mostly of a nondescript indigenous type called Deshi Chicken. Deshi chicken are medium size birds with 1 to 1.4 kg of body weight. They are poor producers eggs in numbers compared to commercials but they become broody three times a year. Their annual egg production is only 40-60 ( Ahamed and Islam, 1985). However, for, commercial purpose farmers uses some exotic breeds. The available exotic breeds in Bangladesh are Hubbard Classic, Cobb-500, Hybro-PN, Hybro-PG and Ross ( Saleque and Rozen, 2007).

Hubbard Classic 
Hubbard Classic is an American strain, which is a combination of the optimal balance between reproductive and broiler performance in a standard breeder (Fattah, 2003). Suitable for use in a wide range of management or environmental conditions, the Hubbard Classic Breeder Package with its world famous Hubbard Classic male line has been selected for its ease of management, fertility and proven ability to perform in hot and/ or tropical climates just as well as the more temperate climate (Kamal, 2006). 
Egg Production
The egg production is generally lower with breeder lines than with commercial egg-producing lines. However, breeders are usually kept on litter floors and produce more eggs than layers kept in cages, so far all practical purposes, egg production is about the same 

( North and Bell, 1990).
Not only does light affect the growing birds but also egg production. Under natural day light, maximum egg production is stimulated when light is provided 11 to 13 hours after dawn (North and Bell, 1990).

Breed, strain, reproductive efficiency management system are the major factors in the profitability of a farm through its effects on the annual egg production, egg size and price of the flock and cost of the flock depreciation. Proper management system in respect to good housing, balance feeding, proper nursing, vaccination and planned breeding must be improved to achieve the desire egg production (Ershad, 2005).
Egg production can be affected by protein (Liu et al., 2005), lysine (Wu et al., 2005), and supplemental fat (Grobas et al., 1999). There are contradicted result about the effect of supplemental fat on egg production. The addition of fat have no effect on egg production (Harms et al., 2002; Bohnsack et al., 2002; Sohail et al., 2003; Bryant et al., 2005). In contrast, Grobas et al., (1999 ) reported that the addition of supplemental fat significantly increased egg production from 38 to 61 wk of age.


If light intensity is good at the feed container, there should be no difference in the egg production of hens in the various decks. Both egg production and uniformity of production are poorer the farther from the light source (North and Bell, 1990).
The only reason for keeping breeding birds is to produce an abundant number of hatching eggs that will produce a high percentage of quality chicks. Furthermore, the hatching eggs must be produced as economically as possible without impairing chick quality. A good egg means a good chick (North and Bell, 1990).

Hatchability
Hatchability of eggs is influenced by breed, age and season, rate of egg production, egg weight, shape, and shell thickness, age of egg and clutch size (North and Bell, 1990). Hatchability of eggs is influenced by the duration of storage period, temperature, humidity, gaseous environment and the orientation of the eggs (Meijerhof, 1992).
Many factors affect egg quality. Sometimes the cause is not single factor but a combination of factors. A few of these problem can be prevented or reduced by good hen management. Genetics, feed quality and environment play a role in egg quality. 
The most reliable factor is age. A young pullet produces smaller eggs with strong egg shells and albumen that stands high. As the hen ages, the shells thin, and the albumen begins to weaken and run. Hens can be molted to induce another egg cycle, which will improve egg quality, or they will need to be replaced with young pullets (Beyer, 2006). Broiler breeder age influences the hatchability and performance of broiler offspring. Decreased hatchability and increased mortality during the first 7 days of brooding have been observed in broiler offspring from immature breeders (McNaughton et al., 1978; Vieira and Moran, 1999).
Hatchability of fertile eggs is significantly lower when there is no pre-warming period compared to having a pre-warming period of 10 hours or 18 hours. This is due to increase in percentage early dead embryos. After an extended storage period, pre-warming of broiler hatching eggs increased the hatchability of fertile eggs and shortened hatching time earlier than expected for stored eggs in 14 days (Elibol, 2003).


Hatchability problems in female over 50 weeks of age are often associated with poor shell quality (Devegowda, 2004). 

High temperature is more harmful than low temperature. But a temperature of 105 ºF for 30 minutes will kill many embryos. In general, the older the embryo at the time of the high temperature mishap, the greatest the death losses  (Hyanes and Smith, 2003).

Modeling for Egg Production
Usually modeling of a study is done to predict some outcome. If the prediction of outcomes were possible by modeling the production system, it would help in the design of experiments and possibly reduce the number of potential experiments required to solve a particular problem. Additionally, a computer simulation model would allow a technical advisor or breeding farm manager to predict the outcome of changes in the production of hatching eggs in response to modification to husbandry practices, quantity or quality, advances in genetic potential or new technology, and the effects of variability in market conditions (Alvarez and Hocking,  2007). 
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3. MATERIALS AND METHOD


3.1. Study Area
 This study was conducted on performance of the parent breeder of the popular commercial broiler strain Hubbard Classic. The study population was taken from BRAC Poultry Project, which is situated in Mirsarai, Chittagong.  
3.2. Farm area 
The farm of BRAC Poultry Project situated in Mirsarai, Chittagong. This area is hilly area and low population density area. Total farm area was 13.21 acres.

3.3. Study Period
 This study was conducted from 13/6/09 to 4/07/09.
3.4. Study Population
 The experimented birds were the parent stock breeder of broiler strain Hubbard Classic. The total study population of Hubbard Classic parent stock was 6046.

. 

3.5. Data collection and analysis
 The data were collected from the record book of BRAC Poultry Project, Mirsarai, Chittagong, about egg production, body weight gain, and hatchability performance along with other related data like housing, lighting, feeding and nutrition, vaccination schedule, medication of the study batch. The data is collected from 27 to 61 weeks of ages of the birds and statistical analysis of the data was done by using Excel program.

3.6. The management procedure of Poultry
3.6.1. Housing 

The house which is usually windowless and the temperature, humidity and ventilation and lighting are artificially controlled is called environmentally controlled house or windowless house. In BRAC Poultry Project there is environmentally controlled house.

3.6.2 Preparation of the house
Before preparation of house all equipments, litters were removed and the shed was cleaned properly. Two types of cleaning were practiced there:

1. Dry cleaning   2.  Water cleaning
The house was watered with detergent. After that the room was washed thoroughly with clean water. Then liming was done. Then the room was left for drying for 15 days. During this period routine spray was done with different disinfectant like spraying with formalin (10 litter water 2/3 litter formalin), Ommicide® (Glutraldehyde-15%+cocobenzyl ammonium chloride-10%) at a concentration of 7 ml/litter at the rate of 300ml solution/m2. After 15 days of drying period, fumigation was done with formalin & potassium per manganet at the rate of PPM: formalin=1:2 ratios. Then the room was closed for 24 hours. After that it was opened. Before arrival of the chicks, the room was pre-heated for 30-40 hours.

3.6.3. Bio-security
The bio-security measures, which were taken in the farm, are as follows:
· At the entrance of the farm area footbath was used for human and vehicle.

· Before entry into the farm all were taken their bath & chanced their dresses & wear new sterilized apron.

· At the entrance of the shed they used footbath and body spray.

· There were isolation shed for the diseased, weak or any shorts of deformed birds.

· The dead birds were removed from the shed as soon as possible and were buried about 2 kilometers away from the farm. Before burry the dead birds were wrapped with lime.

· The worker & attendants of one shed were strictly prohibited to enter into another shed. And the farm area was restricted for visitors or general people.

Table-1:  Space requirements for parent birds
	Floor space
	Brooding (0-4

Weeks)


	
	Growing (5-19 weeks)


	
	Laying (20-end of lay) both sexes.

	
	Female
	Male


	Female
	Male


	

	Floor space
	
	
	
	
	3.6

	Litter (birds/m2
	10.8
	10.8
	4.8
	2.7
	4.5

	Slats (bird/m2
	-
	-
	5.4
	3
	

	Feeder space
	
	
	
	
	15

	Chain (cm/bird)
	5.0
	5.0
	15
	20
	12

	Tube feeder (bird/tube)
	20-30
	20-30
	12
	8-12
	

	Pan feeder (bird/pan)
	30
	30
	15
	12
	10-12

	Water space
	
	
	
	
	

	Tough (cm/bird) min
	1.5
	1.5
	2.5
	4.0
	2.5

	Nipples (bird/nipple)
	10-15
	10-15
	10-12
	8
	10-12

	Bell drinker (bird/bell)
	80-100
	80-100
	80
	60-80
	80


3.6.4. BROODING
3.6.4.1. Preparation of brooder house to receive chicks
Five (5) to 10 cm. depth of litter were arranged. The temperature under the brooder was slightly above 350C with thermometer bulb an inch above litter at the edge of the hover. The chicks-guard of about 15 cm height was used at the distance of 30 to 40 cm from the brooder. A chick guard was made for 50 chicks. The hover was sited approximately 3 feet above from the chick level. The slat was covered with sheet of jute and over that rice husk was placed on the floor. Mainly light brooder was used in BRAC Poultry Farm.

3.6.4.2. Brooding requirements
Temperature and ventilation
Table-2: Temperature under brooder according to age that was practiced at BRAC Poultry Farm is given below: 

	Age (day)
	Temperature (oC)

	1-4
	34-35

	5-7
	31-33

	8-14
	28-29

	15-21
	25-26

	22-28
	21-22


Ventilation was made by using electric fans.

Litter Management 
There Rice husk was used as litter material. Before using the rice husk it was made disinfected by spraying with proper disinfectant at the rate of 300 ml solution/m2 with a concentration of 7 ml/litter. After making the litter materials properly disinfected it was used on the floor. In the brooder house the height of the litter was 4’’. But other than brooding period it was 6-8”height. It was tried always to maintain the litter dry. For that the litter was scratched and rolled ups & down by scratched at least once a week and the cake was removed. Apart from this, regular spraying was done over the litter with proper disinfectant. 


                        Table-3: Lighting schedule for broiler parent stock in the controlled house system
	Age in weeks
	Duration of light
	Intensity (Lux)

	1day
	24
	60

	2 days
	24
	60

	3 days
	23
	40

	4 days
	22
	30

	5 days
	21
	20

	6 days
	20
	15

	7 days
	19
	10

	8 days
	18
	10

	9 days
	17
	10

	10 days
	16
	5

	11 days
	15
	5

	12 days
	14
	5

	13 days
	13
	5

	14 days
	12
	5

	15 days
	11
	5

	16 days
	10
	5

	17days
	9
	5

	18days-21 weeks
	8
	5

	22 
	10
	40 minimum

	23
	11
	Do

	24
	12
	Do

	25
	13
	Do

	26
	14
	Do

	27
	15
	Do

	28-end 
	16
	Do



3.6.6. LIGHTING MANAGEMENT

3.6.6.1. Intensity of light

There are two factors influencing the intensity of light falling on birds:

Power of light source: the amount of light given out by the bulb is directly proportional to its wattage.

Distance of surface from the light source: the light intensity decreases, as the source of light is placed further away from the surface
3.6.7. WATERING
Water was supplied adlibitum to the birds. Generally it was 1.8 times more than the feed consumption. During brooding period water were supplied to the chicks with round drinker. After removing of the chick guard the birds were allowed water by nipple drinker. Usually chlorinated water was supplied to the birds. Chlorination of water was done by bleaching powder. 40 gms bleaching powder was mixed to 1000 liters water to make it chlorinated. After chlorination 30 minutes were waited. Then water was supplied to the birds.


3.6.8. FEEDING
3.6.8.1. Controlled feeding practices

This method involves restrictions of feeding as is practiced at present in most poultry farm .In this farm 4 types of feeds were given to the birds:

1. Starter (0-5weeks)

2. Grower (6-18weeks)

3. Pre-breeder (19-23 weeks)

4. Breeder (24-65 weeks)

The birds were given feed according to the following chart
Table-4: Starter, Grower and Pre-breeder feed

	            Type of Feed
	                 Age in week
	                   Feed in gms

	Starter feed (0-5 weeks)
	                              0
	Adlib

	
	                               1
	Adlib

	
	                               2
	Adlib

	
	                               3
	33

	
	                               4
	39

	
	                                5
	44

	Grower feed 
	                             6
	                      47

	
	                             7
	                      50

	
	                             8
	                      53

	
	                             9
	                      56

	
	                            10
	                      69

	
	                            11
	                      62

	
	                            12
	                      65

	
	                            13
	                      68

	
	                            14
	                      71

	
	                            15
	                      74

	
	                            16
	                      77

	
	                            17
	                      81

	
	                            18
	                      85

	Pre- breeder feed
	                            19
	                      90

	
	                            20
	                      95

	
	                            21
	                     100

	
	                            22
	                     106


Table-5: Breeder feed
	Percent production
	Feeds in gms

	10-20
	132

	20-30
	144

	30-40
	155

	40-50
	165

	50-60
	175

	60-70
	175

	70-80
	175

	80-85
	175

	85-90
	175

	After peak period
	

	90-85
	175

	85-80
	172

	80-75
	167

	75-70
	164

	70-65
	161

	65-60
	158

	60-55
	156

	55-50
	154

	Less than 50%
	152


There the chicks were offered adlibitum feeding up to 2 weeks of age. From 15 weeks up to stimulation usually reproductive organs develop. So in this period the amount of feed were strictly maintained according to recommendation. After stimulation feed were increased according to the production percentage. There the feed shapes were of two types:

1. Crumble

2. Pellet 

Usually crumble was offered to the chicks & pellet to the pullet & adult birds. Some crumbles (0-20%) were also mixed to the pellet to longer the feeding period so that every bird gets the chance to take feed.

3.6.8.2. Skip feeding
It was usually start at 3 or 4 weeks of age. Initially it was 4/3, then 5/2 & then 6/1 up to stimulation. After stimulation feeds were offered every day. For example week’s 8-9 skip feeding practiced is as follows:

Table-6: Skip feeding schedule: 

	Sunday
	106gm/bird

	Monday
	No feed

	Tuesday
	106gm/bird

	Wednesday
	No feed

	Thursday
	106gm/bird

	Friday
	No feed

	Saturday
	106gm/bird




3.6.9. BREEDING SYSTEM
Breeding in the breeder farms is very important to maintain the optimum fertility and hatchability. A large number of breeding systems are being used in poultry breeding in the broiler breeder farms to maintain the quality of hatching eggs. Mainly three types of mating are practiced in the broiler breeder farms. These are:

· Pan mating

· Flock mating / Mass mating

· AI

Pan mating: in this system, there are a group of hen and a single cock.


3.6.9.1. Male female ratio
To ensure proper fertility & hatchability, accurate male female ratio of a breeder flock should be maintain properly. The following are the recommended male female ratios:

At start                                            :  15:100

At mixing (22-24 weeks of age)     : 12:100 or 11:100


At 5% hen day                                : 11:100 or 10:100

3.6.9.2. Male Selection Procedure & Criteria at Mixing
Criteria:

1. Physical appearance/condition:

· Well-developed combs and wattles.

· Clean eye and alert.

· Lean and firm musculature (breast).

· Neat and well-groomed feathers.

· Long legs with red pigmentation.

· Properly debeaked.

2. Physical deformities:
·   Bruises on the breast

·   Dark or discoloration of feathers in the head.

·   Short legs.

·   Crooked legs.

3.6.10. DISEASE CONTROL

Deworming program

It was done by Levamisol HCL @ 0.8gm per kg body weight

· 1st time: at 10-12weeks.

· 2nd time: 05-07 days before 4 way killed ( ND+IB+IBD+Reo) vaccine

· Next time: if required.

Table-7: Feed specification for classic female and male:

	Feed
	Starter
	Grower 
	Pre-layer
	Breeder 
	Breeder
Hot climate
	Male in production

	M.E (Kcal/Kg)
CP %
Linoleic acid %
	2750-2800
18-20
1.5
	2650-2700
15-16
1.5
	2700-2750
16-17
1.7-1.8
	2700-2750
15-16
1.5
	2750-2800
16-17
1.5
	2650-2700
13-14
1.5

	Lysine %
Meth+cystin%
Methionine %
Threnine%
Tryptophan%

	1.10(.93d)
0.80-(.70d)
0.45-(.40d)
0.70
0.20
	0.75-(053d)
060-(0.50d)
0.36-(0.30d)
0.55
0.16
	0.85-(.55d)
0.65-(.55d)
0.40-(.33d)
.50
0.17
	0.75-(0.63d)
0.60(0.50d)
0.36-(0.30d)
0.60
0.19
	0.90-(0.80d)
0.68-(0.58d)
0.44-(0.36d)
065
0.20
	0.70-(0.60d)
0.60-(0.50d)
0.32-(0.27d)
0.60
0.17

	Calcium%
Available phosphorus %
Sodium%
Chloride%
Potassium%
	0.90-1.10
0.45-0.5
0.16-0.18
0.18-0.22
0.70-0.75
	0.90-1.10
0.40-0.45
0.16-0.18
0.18-0.22
0.70-0.75
	1.2-1.4
0.38-0.40
0.16-0.18
0.15-0.20
0.70-0.75
	3.0-3.20
0.38-0.40
0.16-0.20
0.18-0.20
0.70-0.75
	3.0-3.30
0.40-0.45
0.16-0.20
0.22-0.27
0.70-0.75
	0.90-1.10
0.40-0.45
0.15-0.20
0.15-0.20
0.55-0.65

	Vit.A U.I/Kg
Vit.D3 U.I/kg
Vit. E U.I/Kg
Vit. K mg/kg
B1 mg/kg
B2 mg/kg
B3 mg/kg
B5 mg/kg
B6 mg/kg
B10 mg/kg
B12 mg/kg
Biotin vitH mg/kg
Choline mg/kg
	12000
3000
40
2
2
8
10
60
3
1
0.2
0.15
750
	Same as starter
	15000
3000
60
5
3
12
15
60
5
2
0.3
0.20
750
	Same as pre layer
	15000
3000
150
5
3
12
15
60
5
2
0.3
0.20
750
	15000
3000
60
5
3
12
15
60
5
2
0.03
0.20
750

	Manganese ppm
Zinc ppm
Iron ppm
Copper ppm
Selenium ppm
Iodine ppm
Cobalt ppm
	80
80
60
5
0.4
1.0
0.5
	100
100
60
10
0.4
2.0
0.5



3.6.11. LAYING HEN MANAGEMENT
During laying period the hens were supplied layer feed. During this period laying nest were offered to them. A single box of 12”×12”×12” was offered for 4 hens. So a commercial unit containing 24 boxes was offered to 110 hens. During this period regular culling of non- productive hens were done to increase the production percentage.

3.6.11.1. Management from 20 weeks to the first eggs
Hens were transferred to the production house at 19-20 weeks. Until the first eggs, feed qualities were adjusted according to the actual weekly body weight. Feed distribution was taken place in the morning, when the house attendant arrives. 

3.6.11.2. From the first eggs to peak production
For uniform flocks, from 5% daily production, feed increases were calculated using the performance summary. Feed was generally distributed 0.5 hour after the light was switched on. This helps to prevent floor eggs by quickly covering the hen’s appetite after the night fast.

3.6.11.3. From peak to the end of production
Therefore, feed allowance was decreased quickly after the peak. The maximum daily feed allowance was maintained until peak production. Afterwards, feed quality was progressively decreased until the end of production. The first decrease were taken place the week following peak production (-2 or -3 gm). Afterwards, feed were decrease according to the production rate, egg weight, and bodyweight (generally -0.5 to -1 gm/female/ week). 

3.6.11.4. Culling of non layers
With some experience therefore important characters were considered to distinguish good and poor layers:

a. Condition of birds

b. Moulting pattern

c. Depigmentation

d. Sexual maturity.

3.6.12. EGG PRODUCTION
The main objectives of a breeder farm are to produce good quality hatching eggs in order to get quality Day Old Chicks. Size shape & other quality of eggs depend on many factors like:

· Nutrition (Energy, protein & Ca, P)

· Environment of laying house

· Physiology of the body of the birds.

· Lighting programme of the shed etc.

3.6.12.1. Uniformity determination
 Uniformity % means the percentage of sample birds falling within +/- 10% average body weight.

ABW -10% = lower limit (LL)

ABW +10%=Upper limit (UP)

It is very important to maintain uniformity % of a commercial breeder flock to ensure optimum production. 
3.6.13. Debeaking

Debeaking is very important in rearing breeder parent stock. Debeaking was done there for the following two reasons:

· To avoid cannibalism.

· To reduce wastage of feed.

Debeaking can be done at 1-10 days old for the first time and then at the age of 10-12 weeks for the second time.

Table-8:  Vaccination Schedule for broiler parent stock
	Age in days
	Name of vaccine
	Type
	Doses & route

	01
	ND+IB
	Live
	Eye drop

	03
	Coccidiosis
	Live
	Drinking water

	05-07**
	ND+G
	Killed
	As per manufacture 

	12
	IBD (inter+)
	Live
	Do

	12
	Reo
	Live
	Do

	21
	ND+IB
	Live
	Do

	21**
	ND
	Killed
	Half dose

	26-28
	IBD(inter+)
	Live
	Do

	35-42
	Fowl pox
	Live
	Do

	49
	Coryza
	Killed
	Do

	49
	ND+IB
	Live
	Do

	56
	Fowl Cholera*
	Killed
	Do

	70
	ND
	Killed
	Do

	70
	Reo
	Killed
	Do

	84
	AE+Pox
	Live
	Do

	84
	MG*
	Killed
	Do

	91
	Coryza
	Killed
	Do

	91
	ND+IB
	Live
	Do

	98
	Fowl Cholera
	Killed
	Do

	112
	EDS
	Killed
	Do

	126
	MG*
	Killed
	Do

	140
	ND+IB
	Live
	Do

	140
	ND+IB+IBD+Reo
	Killed
	Do

	25-27wks
	ND+IB
	Live
	Do

	After 35wks
	ND+IB
	Live
	Do

	Then every 6-8wks
	ND+IB
	Live
	Do



3.6.14. HATCHERY OPERATION
The main objectives of every poultry hatchery are to produce maximum amount of good quality Day Old Chicks (DOC). Mainly the following 5 factors are responsible for producing the good quality DOC.

a. Quality eggs

b. Careful handling of eggs.

c. Precise incubation

d. Correct chick handling

e. Efficient management of the operation from collection of eggs on the farm to dispatch of chicks from the hatchery.

3.6.14.1. Quality eggs
Those hatching eggs that are collected from healthy, properly vaccinated, and well balanced fed parent stocks at the right time are known as good quality egg. Weight of hatching egg was above 50 gms or above (53-65gms) and eggs were uniform size. Smooth, right formed (round, long, ring & pimple free) normal colored shell eggs were preferable for hatching. 

3.6.14.2. Egg collection
Hatching egg can be collected in two ways:-

1. By buying fertile egg from different layer farm.

2. Egg collection from own parent stock.

After collection of egg from the parent stock farm it was carried out in the central egg loading and grading room by egg carrying box. Egg tray was not being kept on ground while collecting from the farm. Always egg tray was kept in wood or steel rack at the time of collection.

3.6.14.3. Egg washing
· As soon as the egg reached into the central egg grading room egg cleaning process were started.
· If the collected eggs were not too dirty then it was cleaned by sand paper and cloth or other materials were never used to clean the egg.

· Keeping of egg on the ground after cleaning, were avoided. Egg was kept on steel rack or wooden table.

· Clean egg was kept separate from dirty and floor eggs because it is better to avoid hatching of dirty and floor eggs.

· Care was taken during turning of egg and all broken & dirty eggs were rejected.

· Proper records of collected eggs were maintained like, breed, flock, date of collection etc.

· After collection of egg from parent stock farm, fumigation and sending of eggs at the hatchery was done as soon as possible.

3.6.14.4. Egg grading
The following characteristics were considered before selecting the hatching eggs at the hatchery:

i. Dirty egg was not select for hatching purpose.

ii. Cracked eggs were avoided.

iii. Thin shelled or abnormal shell sized egg were avoided.

iv. Oversized and undersized eggs were avoided.

v. Eggshell must be smooth and uniform.

3.6.14.5. Egg loading
After grading of hatching eggs it was sated in the setting trolly. Mainly this job was done by the hatchery workers. Before loading of eggs the worker’s hand were disinfected and dried well. In this case temperature was maintained at 25ºC-27ºC.

3.6.14.6. Egg transfer to the hatchery
Egg transfer from parent stock farm / laying shed to the hatchery was done by the following ways:

i. On pulp tray in cardboard boxes.

ii. On pulp tray in containers.

iii. On plastic tray or trollies in buggies, best option for biosecurity.

iv. On setting tray in trollies.

3.6.14.7. Cold room storage of eggs:

Temperature, relative humidity of the cold room was maintained properly. The temperature of cold room depends on the storage time of egg in the cold room: -

· Up to 1-4 days          : 18oC-20oC

· Up to 4-7 days          : 15oC-16oC

· Up to 7-10 days        :13oC-15oC

· Above 10 days          : 12oC

3.6.14.8. Pre - warming
A separate pre warming room was used for pre warming of eggs. An air conditioner (A/C) was pre sated according to the definite volume. The initial temperature of this room was 2oC higher than the cold stored room. The egg from the cold room was then transferred to the pre warming room. Then the temperature of the pre warming room was increased at 1oC at every hour interval until it reached up to the normal room temperature (27oC). This slight variation of temperature didn’t causes sweating of egg and then the eggs were transfer to the fumigation room.

3.6.14.9. Fumigation
Fumigation of egg was done to avoid contamination after removing it from the pre-warming room. Fumigation process was done by the following ways:

1. Temperature of fumigation room was maintained at approximately 25-27oC and relative humidity was 70% or near about 70%.

2. Eggs were kept dried at the time of fumigation because using wet egg for fumigation, reduce the fumigation activity.

3. Always formalin was added to the potassium permanganate to avoid unnecessary chemical reaction.

4. Dirty eggs were avoided at the time of fumigation.

5. Sufficient amount of fresh air was supplied after fumigation process.

6. As soon as possible eggs were sated at the setter after fumigation process to avoid recontamination.

Table-9: Formaldehyde fumigation concentration chart
	Fumigation of 
	Concentration of fumigant
	Duration of Fumigation ( min)
	Neutralizer ( NH4OH)

	Hatching eggs immediately after they are laid
	3X
	20
	No

	Eggs in the setter
	2X
	20
	No

	Chicks in hatcher
	1X
	3
	Yes

	Incubator room
	1X,2X
	30
	No

	Hatcher, between Hatcher, Hatcher room, chick room, wash room, chick boxes, pads.
	3X
	30
	No

	Trucks 
	5X
	20
	Yes




3.6.14.10. Setting
New eggs were always sated in the middle position of the setter to avoid energy loss. Position of the trolley was changed on the weekly basis. 0-7 day’s egg was kept at middle position. 8-14 days eggs were at wall side. Temperature and humidity was fixed here due to minimum air movement. As a result, embryo development can takes place properly.14-18 day’s old egg was placed at fan side because at this age heat generation takes place inside the eggs. Actual records of temperature, humidity and ventilation were kept properly at every 2 hours interval. Turning of egg trolley in the setter was done properly. The position of the egg trolley in the setter is given below:-

	7-14 days
	0-7 days
	14-18 days
	14-18 days
	0-7 days
	7-14 days

	A
	B
	C
	D
	E
	F


Transfer of eggs from setter to hatcher:

Egg was transferred from setter to hatcher after 18 days. Transfer process was done by automatic machine with precautions. 
3.6.14.11. Candling
Candling was done at the time of egg transfer from setter to hatcher. Candling was done for every setting egg to find out the infertile eggs.

3.6.14.12. Hatcher
Hatcher machine was previously cleaned and disinfected and then fumigation was done at least for 25 minutes. Hatching programme was started after 1 hour of fumigation process. Temperature and humidity of the hatcher were maintained strictly.
3.6.14.13. DOC sorting / Grading
After 21 days of egg setting doc were collected and careful sorting was done. Sorting / grading were done according to the quality of DOC and demand of the farmer. Temperature and humidity of sorting area was a range with in 22oC-28oC and 67-70 % .
3. 7. Modeling of egg production 
 The regression equation (y=a+bx) was fitted using Proc-Non-linear model of SAS to estimates the model parameters ( intercept and slope ). After fitting the available model parameters ( intercept and slope ) as an independent for all the ages for the prediction of egg production  by using  Proc-Non Linear model of SAS.
           The following statistical model was used to obtain the least square means for each parameters, goodness of fit [image: image2.png](R?



 ) and predicted egg production of the regression model, the predicted egg production of the regression model.

                                              [image: image4.png]


=µ+[image: image6.png]


 +[image: image8.png]i j




                               Where,

                                              [image: image10.png]


 represent the parameter of predicted egg production

                                                µ= Overall mean
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 = Effect of age
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 =The residual effect estimated as iv ( [image: image16.png]
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)
The significance of least square differences (lsd) were considered as 5% level of significant.
                                                                                                                                      CHAPTER-IV
 4. RESULT AND DISCUSSION
 

4.1. Productive and reproductive performances
Productive and reproductive performances of Hubbard Classic strain are shown in Table-10
Table-10: Productive and reproductive performances of Hubbard Classic strain
	Average weight
	3412.48±137.77

	Average feed intake
	167.77±7.61

	Total egg production / bird
	170.99±1.01

	Egg production percentage
	69.71±14.33

	Hatchability percentage
	94.56±9.93


The above table is constructed for the broiler parent stock of Hubbard Classic from the age of 27 weeks to 61 weeks. Table-10 showed that the average body weight gain of Hubbard Classic parent stock is 3412.48±137.77. This findings disagree with the study of Ahmed (2007), who conducted study in BRAC Poultry Project, Mirsarai.  
4.2. Model parameters:
The values of regression equation and [image: image20.png]


 are shown in Table-11
Table-11: Values of Regression Equation and [image: image22.png]


 (Co-efficient of determination)
	Trait
	Intercept
	Slope
	[image: image23.png]




	Live weight
	2863.70
	12.47
	0.86

	Feed intake
	164.37
	0.07
	0.011

	Egg production
	4.46
	0.0097
	0.010

	Egg production(percentage)
	63.89
	0.13
	0.01

	Hatchability
	78.91
	0.36
	0.13


From the table of Value of Regression Equation (y=a+bx) we observed that, for the live weight of Hubbard Classic the values of intercept, slope and[image: image25.png]


 are 2863.70, 12.47, 0.86 respectively, for the feed intake the values are 164.37, 0.07 and 0,011 respectively, for the egg production the values are 4.46, 0.0097 and 0.010 respectively, for the egg production percentage the values are 63.89, 0.13 and 0.01 respectively, for the Hatchability the values are 78.91, 0.36 and 0.13 respectively.    

4.3. Predicted Egg Production:
Table-12: Predicted Egg Production of Hubbard Classic strain according to age in week
	Age in week
	Egg production

	27
	15.269

	28
	58.438

	29
	102.977

	30
	138.253

	31
	163.466

	32
	177.642

	33
	184.13

	34
	189.289

	35
	195.387

	36
	201.828

	37
	202.145

	38
	208.314

	39
	208.648

	40
	210.42

	41
	215.497

	42
	217.67

	43
	219.382

	44
	220.109

	45
	227.343

	46
	232.593

	47
	233.852

	48
	238.048

	49
	233.078

	50
	227.497

	51
	230.491

	52
	230.281

	53
	236.686

	54
	241.274

	55
	237.375

	56
	240.998

	57
	247.004

	58
	255.546

	59
	255.112

	60
	254.486

	61
	258.702


The age wise weekly egg production is predicted on the above table. The table is constructed by using the Proc-Non linear model of SAS. From the table we can see that the predicted egg production at the age of 27 weeks is 15.269 which is the minimum value, then the value increases according to the increase of week up to the 48 weeks of age. The predicted egg production at 48 weeks of age is 238.048 but at the age of 49 weeks the value is 233.078 which is lower than the previous week.


 At the age of 50 week the value of predicted egg production is 227.497 and  the value increases up to 54  weeks. At the age of 55 weeks the value of predicted egg production decreases somewhat but latter it increases up to the age of 61 weeks. In the table of predicted egg production the minimum egg production is 15.269 at 27 weeks and maximum egg production is 258.702 at 61 weeks of age.
Figure-1: Regression equation line for predicted egg production.
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                                                                                                 CHAPTER-V                      
5. Conclusion

In the conclusion of the study it can be obviously say that, production performances of Hubbard Classic broiler parent stock is overall good in environmentally controlled house. In the study the modeling  was done for prediction of egg production. The actual egg production was lower than the predicted egg production. If all the managemental factors such as feeding, watering, temperature, lighting, sanitation, vaccination, diagnosis of diseases and medication are properly practiced, production can be same as the predicted egg production.
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