CHAPTER-I
INTRODUCTION
 Bangladesh is a developing country and it's economy largely depends on agriculture. Poultry farming can play a vital role to improve the economic condition of Bangladesh due to quick return, poverty reduction, low investment and income generation. Poultry meat can contributes around 37% of the total animal protein supply of Bangladesh (Ahmed and Islam). The continual challenge to the broiler breeder / producer is provision of highest quality product for sale at a price competitive with other food sources. Over the past two decades the industry has become very successful by incorporating technical advances in genetic selection, nutrition, disease control into their management schemes. Another critical factor for efficient production, management of reproduction of birds, has not been changed since the beginning of the industry. Natural mating is used to produce parents for breeding and product for market. Recent advances in artificial insemination technique now provide alternative methods for use within the primary breeder segment of the industry. For rising the poultry sector of Bangladesh production of quality chicks at a reasonable price in commercial hatcheries should be encouraged. Although the advancement in modern technologies, many of the commercial poultry farms are using natural mating system in rearing parent stock. Where artificial insemination can be very effective to reduce the number of breeder cock and thereby reduce the overall management cost of the farm owners. Semen collected from one cock can be used to inseminate 20-30 breeder hens in case of AI whereas the number is very less around 8-10 hens in natural mating. The degree of multiplication of any breeding stock is an essential factor to determine the success of poultry operations.       
        

For the success of AI the feeding management is one of the important thing to have egg production and with high fertility and hatchability. Salahuddin et al(1990) observed 80.79% egg fertility and 71.73% hatchability of fertile eggs in case of deshi chicken. Breeder flocks found to have high fertility are also thought to have high hatchability of fertile eggs. This assumption is supported by work of Cooper and Rowell (1958), McDaniel et al. (1981), and McIntyre et al (1986), although their results may have been influenced by the overall physiological state of the breeder hen vs age of breeder,rate of production and shell quality. Taneja and Gowe (1961), Sexton (1977) , and McIntyre et al (1986), have shown that fertility increases in hens with spermatozoal numbers upto 100 million spermatozoa per insemination.    
        

The present study was conducted at M.M.AGHA Poultry Farm Ltd, Hathazari, Chittagong. They started the farm in 1988 with 500 parent birds. At first they reared Kasila parent stock but now a days they rear Hybro PN+ parent birds.             

The objective of my study:

 1. To determine the efficacy of AI on the performance of broiler breeder (Hibro PN) on the fertility, hatchability ,egg production and feed intake.               

 2. To observe the production performance of broiler breeder (Hybro PN).

CHAPTER- II
REVIEW OF LITERATURE
 Artificial insemination was the first great biotechnology applied to improve reproduction and genetics of farm animals. The acceptance of AI technology worldwide provided the impetus for developing other technologies, such as cryopreservation and sexing of sperm, estrus cycle regulation and embryo harvesting, freezing, culture, transfer and cloning. Artificial insemination (AI), as practised by bees and many other flying insects, has played an important role in plant production for a very long time. Use of AI in animals is a human invention and more recent. Undocumented tales exist of Arabs obtaining sperm from mated mares belonging to rival groups and using the sperm to inseminate their own mares. However, our story starts with recorded history, where facts are available to document noteworthy achievements. Consequently, the story is related chronologically. Much of the development of AI occured before the 1980s when electronic networks became available,so earlier references are included. The developments that made AI the most important animal biotechnology applied to date include improved methods of male management and semen collection, evaluation, preservation and insemination. Artificial insemination has been widely applied to poultry. Semen collection, processing and AI have been reviewed by Sexton(1979) and Lake(1986) and more recently by Donoghue and Wishart(2000) ( R.H.Foote, 2002) . Pioneers in the poultry field were Burrows and Quinn (1937), who developed the method of abdominal massage and pressure to collect semen. With the ease of collecting poultry semen, and proximity of hens on large breeding farms, AI is used extensively with freshly collected semen. It is used 100% for turkey breeding because mating is difficult. Freshly collected chicken semen was among the first type of semen to be frozen ( Shaffner et al, 1941 ; Polge et al, 1949) . However, cryopreserved poultry sperm are less fertile and freezing poultry sperm still is experimental (Gill et al., 1999).

              

Fertility: 

Fertility is the capability of an individual to become parents. Both male and female fertility is important. The contribution of the male, the sperm or the spermatozoon, is a crescent shaped structure of microscopic size with a long tail. The true egg or the ovum of the female is also microscopic in size, since it constitutes a tiny spot on the surface of the yolk (Ali, 1998).                       

Factors affecting fertility:

 1. Male-female ratio in the mating pen               

 2. Rate of egg production                 

3. Age of the breeders                     

4. Mating time         

 5. Temperature         

6. Social dominance  

7. Breed and strain differences in fertility                       

8. Single gene effect                         

 9. Kind of sperm       

10. Season                 

11. Hormonal influence                    

12. Nutrition of the bird                             

13. Dubbing and so on.      


Fertility detection:
Candling to detect fertility is usually done after a week of setting eggs into the incubator. With the help of good candling equipment egg fertility can be tested at fourth day of incubation in white shelled eggs and sixth day in brown shelled eggs (Ali, 1998). 

Fertility (%) = (Total no. of fertile eggs/ Total no. of eggs set) × 100


Hatchability:

Number of chicks hatched out of a number of eggs set for incubation is termed as hatchability. The term is used by poultry men in two senses, ¡) Hatchability on the basis of total eggs set for incubation ; ¡¡) hatchability on the basis of fertile eggs. Hatchability of eggs is calculated on a percentage basis. In true sense of the world, hatchability is the capability of the growing embryo to survive and successfully escape from the shell (Ali, 1998) . So to say,

Hatchability (%) = No. of chick hatched / No. of total eggs set for incubation ×100
Hatchability (% ) = No. of chick hatched / No. of fertile eggs set for incubation × 100


Factors affecting Hatchability:


1. Egg size
2. Egg shape
3. Rate of lay
4. Clutch size
5. Influence of sire
6. Influence of dam 
7. Hour of lay of the egg
8. Shell quality (thickness)
9. Age of the hen
10. Storing time


Recommended housing of the rooster / cock :

The male birds can be housed in individual cages, but they need to have enough room to be able to crow.
A suggested cage size is 45 cm wide, 60cm high. The feed and water containers should be hung on the outside of the cage. Male birds respond to the people handling them and quiet, unhurried approach is necessary with careful handling. During the collection of semen, it is essential that visitors remain outside the shed. This will prevent the birds from becoming frightened. It is a good idea that the males are housed in close proximity to the hens so that the time between collection and insemination is kept minimum. Prior to use the selected male birds should be examined for external parasites particularly poultry lice and treated accordingly. It is also a good idea to clip the feathers from around the vent area to give easy access to the male organ. This applies particularly to loose feathered breeds of poultry.

Early history of AI:

The development of AI is a remarkable story of tireless workers dedicated to the pursuit of knowledge, to the replacement of fiction with facts, and the application thereof. Dairy cattle will be emphasized because AI has had the greatest genetic impact in that species. Other species overviewed include swine, horses, sheep, goats, dogs, rabbits, poultry and other endangered species. A more comprehensive overview of the books on AI and reproduction ( Walton, 1933; Anderson, 1945; Cole and Cupps, 1959; Maule, 1962; Mann, 1964; Milovanov, 1964; Perry, 1968; Salisbury et al., 1978; Watson, 1978;  Brackett et al., 1981; Foote, 1981; Herman, 1981). Also, several reviews are available (Nishikawa, 1962, 1964, 1972; Foote, 1999).
Leeuwenhoek (1678) and his assistant, Hamm, were the first persons to see sperm, which they called "animalcules". Leeuwenhoek did not have an advanced formal education, so he did not study Latin, the scientific language of the day. However, he was a clever, capable individual who ground lenses so precisely (one still exists today with 270 magnifications) that sperm were visible. His published paper                                 (Leeuwenhoek, 1678) amazed, and perhaps amused, the reigning king of England, who regularly read papers submitted to the Royal Society, where Leeuwenhoek's paper was published. Another century passed before the first successful insemination was performed by Spallanzani (1784) in a dog, which whelped three puppies 62 day later. Spallanzani originally trained to be a priest, but he had a great interest in natural history and pursued the later. He was a professor of natural history in Pavia by the age of 25. He collected, analyzed, and classified a large array of butterflies, shells, and other marine and land animals. His abode was overrun with many collections, somewhat to the consternation of relatives living there. But he used these for rigorous, comperative objective analysis to discern much about animal physiology and characteristics of fitness . Another 100 years passed before Heape (1897) and others in several countries reported that AI had been used in isolated studies with rabbits, dogs, and horses. Heape was an outstanding reproductive biologist, estublishing much of the basis for the relationship between seasonality and reproduction. This led to Cambridge becoming a world center for reproductive studies (Marshall, Hammond, Walton, and students such as M.C.Chang).

Semen collection:

For this operation two people are needed, one for holding and collecting the semen (holder), the other (operator) to stimulate the control flow of semen. The holder rests the male bird's keel on the palm of his right hand in a horizontal position so that the head is between the holder's side and elbow, the bird's leg s being free to move. It is important to hold the male bird loosely to gain the desired result. The holder's left hand is used to collect the semen. 
The operator holds the rooster's legs loosely but firmly in his right hand and strokes the back of the bird from neck to tail with his left hand. The stroke is firm but not tight and the fingers and thumb follow the lateral contours of the body. After a few strokes, the male organ swells and protrudes outwards and downwards. The white semen will be seen in the central furrow of the organ. The semen is milked down by firm finger pressure either side of the vent into the collecting tube. The male bird should be milked three or four times before insemination is required to check semen quantity and colour. If the male bird refuses to produce semen after 10 days of handling or if the semen, which should be white, is discoloured due to contamination by faecal material or blood, then it is probably useless to persevere with him. 

Inseminating the hen:
Insemination of the female is accompushed quickly and easily, but it is necessary to have two people to do the job. The person holding the hen grasps her firmly by the lower thighs with his left hand, and then uses his right hand in evarting the cloacal end of the oviduct. The thumb of the right hand touches the dorsal part of the vent in such a manner as to prepare the vent for oviduct eversion, and then pressure is exerted inwardly by the fingers and palm of the right hand in the region of the soft part of the abdomen so that the oviduct protrudes. The domestic hen has but one functional oviduct namely, the left, so that the oviduct always protrudes on the left side of the bird's vent. In liens that are laying eggs at a high rate the eversion of the oviduct is very easy; with overfat hens the job is a little more difficult, and with typical nonlaying hens eversion of the oviduct is not possible. It is important that a tight hold on the thighs be maintained during the period of eversion and the period of insemination, because if the bird struggles with her oviduct protruding, permanent harm may be done. When the oviduct is protruding, the Operator inserts a tuberculin syringe to a depth of about one inch. Before releasing the semen from the syringe, abdominal pressure is gradually reduced so that the oviduct is returning to its normal position when the semen is being injected. It is best to inseminate the hens late in the afternoon, so that the chances of encountering a shell egg in the oviduct at the time of insemination are small. 

Yields of semen:

Maximum total yield of semen will be greatest if the male is handled twice daily, but in practice this amount of handling is not often feasible. Daily handling of the male will give almost as high yields as twice daily, and from the standpoint of maximum individual yields, handling every other day is recommended, handling once a week will not give as high individual yields as handling every other day.

 
Amount of semen to use when inseminating the hen:

It is recommended that each lieu be inseminated with 0.1 c.c. of fresh, undiluted semen weekly. On occasion a dosage of 0.05 cc. has proved effective , but hens vary in their capacity to fertilize eggs so the larger amount of semen is to be preferred. There is also the possibility of inseminating each hen with 0.05 c.c. of semen twice weekly, but again a single insemination of 0.1 c.c. per hen per week is more desirable. Dosages below 0.05 c.c. of semen usually give poor fertility, and then is no advantage to be gained in increasing the dosage much above 0.1 c.c. because this dosage, when the samples of semen are clean and fresh and when care is taken with the insemination, will give an average fertility of more than 90 per cent. The term fertility has a different meaning with poultry than with other types of livestock. In animals where the young are born, fertility refers to the actual production of offspring, whereas in birds fertility means only that fertilization has occured. Whether or not the fertilized egg will hatch is another matter, so a different word, hatchability, is used to designate the hatching power of any particular fertilized egg. Under average conditions the poultry man expects a fertility of at least 90 per cent and a hatchability of fertile eggs of at least 80 per cent. With artificial insemination it is possible to get as good, and in some instances better, fertility than would be realized with natural matings.

Regularity of insemination:

Inseminations should be carried out on two consecutive days the first week and then once each week thereafter while ferlile eggs are required. As poultry semen has a very limited life, insemination of hens should be completed within one hour of semen collection.
It is a good idea to carry out the operation at the same time each day, the best time being between 2.00pm and 4.00pm. The reason for this is that during the morning, most hens have an egg in the oviduct, thus obstructing the free passage of semen to the ovary. Another point in favour of inseminating the hens in the afternoon is that it is generally cooler and the hens are less likely to be affected by heat, particularly in late spring. 
Observation has shown that eggs are fertile after the second day of insemination and can remain fertile for two weeks or more. If another male is to be used on the same hen in a breeding program, it is suggested that a period of three weeks elapse before the second male is used. If large numbers of male birds are to be used for artificial insemination, it is suggested that, prior to their use, a sample of the semen be examined under microscope to check sperm motility as there is a good correlation between sperm movement and fertility.
CHAPTER-III
MATERIALS AND METHODS

The AGHA poultry farm situated in Charia, Hathazari, Chittagong where the study was performed. The broiler parent stock breeder ( Hybro PN) is reared in that farm. The experiment was taken from one of the controlled housing management of the broiler breeder. From the earlier record of the shed it is found that there were about 4148 female and 495 male birds of 25 weeks of age and the number turned into 1262 female and 118 male at 74 weeks of age of the bird .The period of study was from  02.05.2008 to 30.04.2009.

Feeding and nutrition:

Considering the following factors the ration was supplied for Hybro PN 
1. Body weight has to be taken after 6-8 hours of feed supply.
2. The level of feeding depends on the improvement and production of the flock, not on age of the birds.
3. The level of feeding depends on the production of the flock, not on age of birds. Such as the feed supply should be 120-125 gm/bird/day at the time of 5% production and it should be maximum at 60-65% production.

Equipment required for AI:

The equipment need not to be lavish or expensive. It consists of a glass or plastic test tube for collecting semen from the male, a 3 cc hypodermic syringe with 0.1ml graduations, a rubber connection ( bicycle valve rubber), and a 0.5 cm external diameter glass inseminating tube 9 cm in length. Sometimes, a small plastic funnel is used where semen collection may be difficult.

Equipment is illustrated below:

a) Glass funnel- for semen collection
b)  Disposable syringe and rubber tube
c)   Distilled water- for cleaning purpose
d)   Saline water ( 1% )- for washing glassware
e)   Glass rod
f)   Autoclave
Table-1: Body weight and level of feeding of Adults Birds of Hybro PN
	Age (Week)
	Body weight of Hen (gm)
	Feed (gm/day)
	Body weight of Cock (gm)
	Feed (gm/day)

	21
	2500
	106
	3220
	121

	22
	2650
	115
	3400
	131

	23
	2780
	125*
	3580
	133

	24
	2910
	138*
	3750
	135

	25
	3040
	150*
	3920
	137

	26
	3170
	159*
	4040
	138

	27
	3290
	167*
	4140
	139

	28
	3390
	167*
	4190
	140

	29
	3470
	167*
	4220
	140

	30
	3520
	167
	4240
	141

	31
	3540
	165
	4260
	141

	32
	3550
	164
	4280
	142

	33
	3560
	163
	4300
	142

	34
	3570
	162
	4320
	143

	35
	3580
	161
	4340
	143

	36
	3590
	160
	4360
	144

	37
	3600
	159
	4380
	144

	38
	3610
	158
	4400
	144

	39
	3620
	157
	4420
	145

	40
	3630
	156
	4440
	145

	41
	3640
	155
	4460
	145

	42
	3650
	154
	4480
	146

	43
	3660
	153
	4500
	146

	44
	3670
	152
	4520
	146

	45
	3680
	151
	4540
	147

	46
	3690
	150
	4560
	147

	47
	3700
	150
	4580
	147

	48
	3710
	150
	4600
	148

	49
	3720
	150
	4620
	148

	50
	3730
	150
	4640
	148

	51
	3740
	150
	4660
	149

	52
	3750
	150
	4680
	149

	53
	3760
	150
	4700
	149

	54
	3770
	150
	4720
	150

	55
	3780
	150
	4740
	150

	56
	3790
	150
	4760
	150

	57
	3800
	150
	4780
	151

	58
	3810
	150
	4800
	151

	59
	3820
	150
	4820
	151

	60
	3830
	150
	4840
	152

	61
	3840
	150
	4860
	152

	62
	3850
	150
	4880
	152

	63
	3860
	150
	4900
	152

	64
	3870
	150
	4920
	152

	65
	3880
	150
	4940
	152


*The level of feeding depends on the production of the flock, not on age of birds. Such as the feed supply should be 120-125 gm/bird/day at the time of 5% production and it should be maximum at 60-65% production
Table-2: The Nutrients in 100 Kg feed for Broiler Parent stock (Hybro PN)
	Nutrient (%)
	Pre-Starter feed (0-2 Week)
	Starter feed (3-6) Weeks)
	Grower feed (7-17 Week)
	Pre-breeder feed (18-22 Week)
	Layer feed – 1 (23-35 Week)
	Layer feed – 2(36-65 Week)
	Feed of Cock (18-65 Week)

	Crude Protein
	20.5
	18.5
	15
	16
	16.5
	15.5
	13.0

	Metabolic Energy (Kilocalorie/kg)
	2800
	2750
	2600
	2600
	2750
	2700
	2700

	Lenolic acid
	1.4
	1.2
	1.00
	1.0
	2.0
	1.8
	1.4

	Calcium
	0.9-1.1
	0.9-1.1
	0.9-1.1
	0.9-1.1
	2.9-3.1
	3.2-3.4
	0.9-1.1

	Phosphorus
	0.48
	0.48
	0.38
	0.38
	0.38
	0.36
	0.36

	Sodium
	0.16
	0.16
	0.16
	0.16
	0.16
	0.16
	0.16

	Methionine
	0.45
	0.38
	0.27
	0.27
	0.36
	0.35
	0.26

	Methionine + Cystine
	0.85
	0.71
	0.53
	0.53
	0.67
	0.65
	0.48

	Lysine
	1.1
	0.90
	0.65
	0.65
	0.77
	0.72
	0.62

	Tryptophane
	0.22
	0.18
	0.14
	0.14
	0.18
	0.17
	0.12


Procedure of AI:

Semen was collected by massaging method from 4 cocks in each time. Collected semen was preserved in the disinfected cool glass funnel and 0.05 ml of semen was inseminated to each hen by pressing the vent area (vent was pressed by another person).

One glass rod was used for one hen only. Semen was collected after every alternate day. Best fertility can be achieved by collecting the semen in every 4 days.
Insemination was started after 2 o'clock but in the evening at summer. Artificial insemination of females was performed by the in cage technique within 45 minutes after semen collection and each bird was inseminated 2 times weekly. 
No diluents were used in the collected semen. Usually evaluation of semen was not done. It was only done by observing motility under microscope whenever hatchability reduced. At 26 weeks of age the AI technique was started. For that the cocks had to prepare before 26 by massaging their back daily. Usually it applies from 22-23 weeks of age of the birds.

Selection of eggs:

The selection of birds occurred on regular basis by observing defects of the eggs, such as, broken, deformity, rough shell etc. Moreover if any egg found fewer than 45 gm weight was discarded.

Procedure of fertility detection:

Eggs were collected daily and stored in an egg cooler adjusted to 65' F thereafter; the eggs were incubated in plastic incubation trays in an incubator. On day 18 of incubation, all eggs were candled. Eggs that did not contain live embryos were removed and broken out for macroscopic examination of the germinal disks, in order to determine early dead and infertile.
On Day 21 of incubation, eggs that failed to hatch were broken out and examined macroscopically, in order to determine if the failure to hatch was due to mid or late dead.
Fertility (%) = (Total no. of fertile eggs / Total no. of eggs set) × 100
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CHAPTER-IV
RESULTS AND DISCUSSION

Table: The percentage of Production, Selection, Fertile egg and Hatchability according to age of birds (form 25 weeks to 74 weeks of age)

	Age of Birds (Week)
	Total No. of Birds
	Production (%)
	Selection (%)
	Fertile Egg (%)
	Hatchability (%)

	25-34
	44497
	64.9
	86.1
	87.03
	86.6

	35-44
	39843
	69.01
	93.0
	89.6
	89.3

	45-54
	35253
	66.1
	92.8
	87.5
	85.8

	55-64
	30980
	55.3
	82.9
	89.5
	87.7

	65-74
	21040
	51.0
	90.7
	87.01
	84.9
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Figure-4 : The relation of Age with Fertility & Hatchability

Hatchability percentage was found highest at the period of 35-44 weeks of aged birds (89.3%). At the same period the percentage of fertile egg (89.6%), selection (93%) and production (69.01%) were in highest. The age of 55-64 weeks is second in position regarding the values of the parameters. The percentages of the values of the parameters were found lower in between 25-34 weeks aged birds and lowest in case of 65-74 weeks aged birds. We found the values of the parameters were not completely inversely co-related to the age of the birds. Though production percentage was found lower in 55-64 weeks aged birds (55.3%) than 45-54 weeks aged (66.1%), but the percentage of selection (92.9%), fertile egg (89.5%) and hatchability (87.7%) were found higher in 55-64 weeks aged birds. So, Production percentage was not always proportioned to fertility and hatchability. At 45 to 54 weeks, the hatchability percentage was gone below 86%. It might be due to the malfunction of the incubator in the hatchery. Specifically, overall fertility and hatchability rate was above 85% from 27 to 70 weeks. This finding was lower than those of Salahuddin et al (1990). After the age of 70 weeks the hatchability rate went to below 85%, it may be due to the abnormal reproductive characteristics of the strain.

CHAPTER-V

CONCLUSION
It can be concluded that the effect of artificial insemination was significant in terms of fertility and hatchability in broiler parent stock. The values of the fertility and hatchability were co-related to the age of the birds neither inversely or proportionately, completely. These values were highest in 35-44 weeks aged birds which were 89.6% and 89.3%, respectively. The percentages were found lower in between 25-4 weeks aged birds (87.03% and 86.6%) and lowest in case of 65-74 weeks aged birds (87.01%) and 84.9%). The percentage were more significant in AI practiced farm rather than natural mating practiced farm. On the other hand production was not always proportioned to fertility and hatchability.
Future studies can be undertaken to compare the value with natural insemination in broiler parents.
CHAPTER-VI
LIMITATIONS
The study was completed by keeping the following limitations in mind-

1. Avoiding semen evaluation on regular basis in the farm.
2. Avoiding using of semen diluents in the farm.
3. No strict schedule for AI in the farm. 
4. Short study period.
5. Limited research information on Artificial Insemination in chicken.
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ABSTRACT
The poultry industry stands as a model for other commodities in its mastery of nutrition, genetics and disease control for the production of meat and eggs. AI plays great role in poultry industry. The egg production percentage were found as 64.9% , 69.01%, 66.1%, 55.3% and 51% during the age of 25-34 , 35-44, 45-54, 55-64 and 65-74 weeks of age respectively at the time of study. The fertility percentage were found 87.03%, 89.6%, 87.5%, 89.5% and 87.01% at the period of 25-34,35-44, 45-54, 55-64 and 65-74 weeks of age respectively. Again, the hatchability percentage were found 86.6%, 89.3%, 85.8%, 87.7% and 84.9% respectively during the same age period.
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Figure-1 : Instruments of artificial insemination in chicken





Figure-3: Artificial insemination in chicken





Figure-2: Collected Semen 
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