CHAPTER: I

Introduction
In recent years, the turkey farming has experienced a steady growth in demand for turkey products by consumers in Bangladesh. Turkey is an important agricultural species and is largely used as a meat bird, occupying an important position next to chicken, duck and quail in contributing the most evolving sector, which is playing a significant role in the economic and nutritional status of varied population. In 2004, turkey represented 6.5% of the world poultry meat production.
Poverty alleviation in Bangladesh like other developing countries is a topical issue, specially as most of the populations living in the rural areas live under conditions of abject poverty. Poverty alleviation can be achieved through an increase in economic growth resulting from the engagement of skilled, semi-skilled and even unskilled labor in productive ventures. This would lead to an increase in per capita income, purchasing power, and ultimately, provision of food for the teeming population (Mundi 2000). Food ranks first among the basic necessities of life and in terms of nutrient requirement; emphasis is placed on the protein: calorie ratio. The World Health Organization (WHO) recommends a minimum of 65-86g protein per caput per day with animal sources contributing at least 28-34g (Oluokun 1992). The per capita intake of animal protein in Bangladesh, at present stands at 49-55g per day (FAO) There is therefore a protein: calorie deficiency in Bangladesh, with its resultant consequences of micronutrient malnutrition. This is together known as protein-energy malnutrition(PEM).
There are many underrated, but highly promising poultry species such as turkeys, quails and guinea fowl. Turkey production has not been fully exploited in the developing countries despite its greater potential than the chicken (Shingari and Sapra 1993, Peters et al 1997, Perez-Lara et al 2013). Turkey thrives better under arid conditions, tolerates heat better, ranges farther and has higher quality meat (Fisinin and Zlochevskaya 1989, Yakubu et al 2013). These birds are nondescript, have multi-colored plumage and sometimes appearing as pure black or white. These indigenous types are, however, the least studied of the domestic fowls and very little effort has been directed at increasing their productivity under free ranging conditions.
Turkeys are gaining popularity in Bangladesh due its lean meat and good productivity under harsh environment. They could therefore contribute substantially in narrowing the gap between animal protein requirement and consumption in Bangladesh. This is because of its high level of biologic as well as economic efficiency. Bangladesh’s poultry population is estimated at 195 million (Government of Bangladesh’s Livestock Department 2006), of which local chickens, turkey, duck particularly at family level, still represent an appropriate system for supplying the fast-growing human population with high quality protein and providing additional income (Gueye 2003).The widespread use of poultry in third world countries demonstrates the importance of this small, easily managed household livestock. Small size, short gestation period, high fecundity, ability to forage for themselves and a natural desire to stay around the house put rural poultry among the most vital resources of rural Asia, Africa and Latin America (National Research Council 1991).

The objectives of this study were therefore to:
· Identify indigenous turkey farmers in Bangladesh and characterize the farming and production system

· Investigate the potential, problems and prospects of  turkey production in Bangladesh.

CHAPTER: II
Material and methods

2.1. Study area

Study area was situated in some northern, eastern and central ecological zone of Bangladesh. Such as - Chittagong, Dhaka, Rangamati,Bandarban,Pabna,Rajshahi,Dinajpur etc were selected for this study because it is common sight to see several harems of indigenous and non descriptive turkeys rearing commercially and in enclosures adjacent to homes or foraging extensively in backyards with other poultry species as household farming. The areas included for the study were towns, villages, hamlets and isolated ranches along the highways. The information for this study was gathered from September– October 2016.
2.2. Study population

Total of 25 commercial and household farms are selected for the study.
2.3. Climatic condition
The climate is characterized by well-defined seasons: the rainy season (August to October).The annual rainfall is maximum of 5690 mm northeast of the country to minimum 1110 mm in the west. August-October recorded average humidity of 62% and average temp of 30 degree centigrade.
2.4. Questionnaire construction and data collection
Data were collected through direct interview from the farmer by setting a designed questionnaire on turkey rearing and additional data were collected by me. Turkey farmers were selected in towns and villages randomly. Information on age and sex of farmer, turkey population data and distribution, housing and management system, uses of turkey and productivity of the birds were collected.
Following data were collected during study period-
2.5. Breeds of turkey in Bangladesh:  
Turkeys are not classified into breeds, however seven standard varieties are available, Bronze, White Holland, Bourbon red, Narragansett, Black, Slate, Beltsville small white.  
2.5.1. Board breasted bronze:  

The basic plumage color is black and not bronze. The females have black breast feathers with white tips, which help in sex determination as early as 12 weeks of age.  

2.5.2. Board breasted white:  

This is a cross between Board breasted bronze and White Holland with white feathers. This variety was developed at the Cornell University. White plumage turkeys seems to be suitable Indian-Agro climatic conditions as they have better heat tolerance and also good and clean in appearance after dressing.  

2.5.3. Beltsville small white:  

This variety was developed at Agricultural University Research Station, Beltsville, USA. It closely resembles the Board breasted white in color and shape but smaller in size. Egg production, fertility and hatchability tend to be higher and broodiness tends to be lower than heavy varieties. 
2.6. Management Practices in Turkey
2.6.1. Debeaking:  

Debeaking means removing the beak at about one half the distance from nostril to the tip of the beak.  Poults were debeaked to control feather picking and cannibalism. Debeaking were done at day old or 3-5 weeks of age.
2.6.2. Detoeing or toe clipping:  

Clipping was done at day old by removing the tip of the toe just to the inside of the outer most toe pad including the entire toenail.  

2.6.3. Rearing systems:  

Turkeys were reared under free range or intensive system.  

a) Free range system of rearing: 

Advantages: • It reduces the feed cost by fifty percent.

                      • Low investment. 

                      • Cost benefit ratio is high.  

In the free range system, Shelter were provided during night at the rate of 3-4 sq.ft. per bird. They were protected from predators during scavenging by monitoring. Planting of trees was desirable for providing shade and cooler environment. The range rotation were not practiced which cause incidence of parasite infestation commonly.    

b) Intensive system of rearing:  

Advantages: • Improved production efficiency.

                      • Better management and disease control
2.6.4 Feeding:  The methods of feeding were mash feeding and pellet feeding.  

The energy, protein, vitamin and mineral requirements for turkeys are high when compared to chicken. Feeds were given in feeders and not on the ground in commercial farm. Whenever change was made from one diet to another it was carried out gradually.

2.6.5. Free range feeding:  

Since turkeys are very good scavengers, it can consume earthworms, small insects, snails, kitchen waste and termites, which are rich in protein and that will reduce the feed cost by fifty percent. Some household farmers allowed their turkey for free range feeding during day time. But the disadvantage was calcium deficiency causing leg weakness and lameness in free ranging birds. So, calcium should be supplemented at the rate of 250gm per week per bird in the form of oyster shell. 

2.6.6. Watering:
Turkeys were provided with a constant and clean water supply at all times. Some farmers provided more number of waterers during summer. In most cases the source of water was tape water. Only a few farmers used tube well water.2.6.7. Incubation:  
The incubation period is 28 days in turkey. There are two methods of incubation.  

(a) Natural incubation with broody hens:  

Naturally turkeys are good brooders and the broody hen can hatch 10-15 numbers of eggs. Only clean eggs with good eggshell and shape were placed for brooding to get 60-80% hatchability and healthy poults.  

(b) Artificial Incubation:  
In artificial incubation, eggs were hatched with the help of incubators. The temperature and relative humidity in setter and hatcher were as follows: 
	Temperature(Degree F)
	  Relative humidity (%) 



	Setter   
	99.5
	61.63

	Hatcher
	99.5
	85-90


Eggs were turned at hourly intervals daily. After laying eggs were collected frequently to prevent soiling and breakage.    
2.6.8. Brooding:  

In turkey 0-4 weeks period is called as brooding period. However, in winter brooding period is extended upto 5-6 weeks. Turkey poults needed double hover space compared to chicken. Most of the farmers followed  traditional brooding systems.  

2.6.9. Litter materials:  

The common litter materials used for brooding were wood shavings saw dust, paddy husk, chopped saw etc. The thickness of the litter material was 2-3inch at the beginning and increased to 3-4 inch in course of time by gradual addition. The litter was raked at frequent intervals to prevent caking.  

2.7. Common Diseases found on Turkey:
During the study, diseases that were commonly found in turkey- Chronic respiratory disease, Fowl cholera, New Castle disease, Black head disease, Coccidiosis, Haemorrhagic enteritis.
Some conditions that also observed were-
a) Pendulous crop: 
Pendulous crop is otherwise known as baggy or sour crop. Weakening of the corp. and supporting tissues causes dropped crop so that feed and water accumulate in the organ and pass out slowly or not at all resulting in foul smelling semi liquid accumulation affecting the crop lining and treatment always useless.  
b) Cannibalism:  

Feather picking is a mild form of cannibalism to which turkeys are addicted, especially during the growth period. It can be prevented almost completely by debeaking.  
c) Breast blisters :  

They are much more common in toms then in hens. They are believed to be caused by continuous irritation of the skin that covers the breastbone. 
2.8. Vaccination Schedule of turkey:
	Day Old 
	 ND – B1 Strain

	4th & 5th Week
	Fowl Pox

	6th Week
	ND 

	8 – 10 Week
	Cholera Vaccine


2.9. Analytical techniques:
The data were put on the master sheet in Microsoft Office Excel 2007 and were arranged in tabular form. The obtained data imported to software STATA/IC-13.0 for analysis. Descriptive statistics (i.e. means, frequencies etc) was done to estimate the different variables. 
CHAPTER: III
Results
The narrow breasted turkey kept in the selected area was classified as indigenous. The stocks were purchased or bartered locally (usually at the village level or at the local market where birds from nearby villages and towns were commercialized).
Table 1. Characteristics of respondent turkey farmers in Bangladesh
	Parameter
	Category
	Frequency

	Sex of farmer
	Male
	22

	
	Female
	3

	Age (years):
	1-30
	4

	
	21-49
	16

	
	Above 50
	5

	Management sytem:
	Intensive
	10

	
	Semi intensive
	15

	
	Extensive
	0

	Housing facility
	Others (cages, fences)
	18

	
	Outside
	7

	Feed supplementation
	No supplementary feeding
	7

	
	Food remains/grains
	6

	
	Commercial feed
	12

	Source of replacement stock:
	Purchased
	12

	
	Other farmers
	7

	
	Own stock
	6

	Purpose for raising turkey
	Consumption
	0

	
	Sales
	22

	
	Others (gift, personal interest)
	3

	Duration of keeping breeding male
	1 year
	2

	
	2 years
	15

	
	3 years
	6

	
	Above 3 years
	2


Most of the respondents used the semi extensive system of management in raising their stock. The convenience of the backyard type of management system is an advantageous factor that was frequently commented upon by the respondents. When reared in enclosed compounds having numerous trees and shrubs, the birds were encouraged to forage among leaf litter. Birds were not used for breeding until they were at least a year old. Almost all the respondents keep breeding males in their flocks for up to 2 years and above.

Table: 2. Productivity of turkey in different region of Bangladesh.
	Parameter
	Frequency
	% of respondents

	Incubation of eggs by hen
	
	

	Yes
	91
	95.8

	No
	4
	4.2>

	Hatchability of eggs:
	 
	 

	Do hatch all eggs
	19
	20.0

	Do not hatch all
	76
	80.0

	Clutches / year:
	 
	 

	1
	1
	1.1

	2
	37
	38.9

	3
	47
	47.4

	4
	11
	11.5

	Above 4
	1
	1.1

	Clutching interval (month):
	 
	 

	1
	37
	38.9

	2-3
	35
	57.9

	Above 3
	3
	3.2

	Brooding method:
	 
	 

	Free ranging hen and poults
	25
	26.3

	Separating poults from hen
	70
	73.7

	Age of highest poult mortality (weeks)
	 
	 

	0-4
	42
	44.2

	5-8
	32
	33.7

	9-12
	21
	22.1


Most of the respondents reported that the hens do not hatch all the eggs (Table 2). Hatchability is therefore one of the critical factors limiting the number of turkeys raised in the study area. It was gathered that 86.3% of the respondents reported to having 2-3 clutches per year. Average clutching interval among the respondents was 2-3 months. The long time necessary for maturation coupled with high poult mortality rates, were said to be the reason for the high price of adult indigenous turkeys. Results revealed that most of the respondents raised turkeys for commercial purpose and the average cost of a mature live is 4000 taka. Also most of the respondents affirmed to having a ready market for turkeys.

Turkey raised with domestic fowl, especially in restricted areas, experienced high mortality rates. Poults of 5-12 weeks of age experienced mortalities of 50-100%. Older turkeys were also affected, but mortalities were considerably lower. Sick birds were quiet, off feed, depressed with head lowered, feathers ruffled and droppings were pale and loose. The major diseases were Histomonas meleagridis infection (blackhead), bacillary white diarrhoea (BWD) and fowl pox. The respondents used drugs and sought veterinary assistance. The unpredictable and often poor survival rate of turkey poults is one of the major limiting factors reported by the local farmers for the success in raising indigenous turkeys in this traditional manner. This has resulted in larger number of domestic fowl being reared instead of the turkey.

Table 3. Distribution of  turkey in some selected area of Bangladesh according to numbers         and sex of bird
	 Zones
	Local government
	Number of Clusters
	Male
	Female
	Young

	 
Southeastern
	Chittagong 
	5
	45
	20
	21

	
	Rangamati
	1
	15
	10
	15

	
	Bandarban
	2
	28
	31
	10

	Combined area (total)
	 
	08
	86
	61
	46

	 
 
Northern
	Rajshahi
	3
	50
	75
	20

	
	Dinajpur
	2
	35
	55
	30

	
	Bogora
	4
	75
	125
	45

	
	Rangpur
	3
	90
	110
	25

	
	Pabna
	2
	40
	45
	10

	Combined area (total)
	 
	14
	290
	410
	125

	 Central
	Dhaka
	3
	67
	35
	10

	Combined area (total)
	 
	3
	67
	35
	10

	Overall combined area (total)
	 
	25
	443
	506
	181


   Table 4. Percentage distribution of turkey by zones in study area
	Zone     
	No. of cluster
	Turkey Population
	Mean
	%

	Southeastern
	8
	193
	24.12
	17.07

	Northern
	14
	825
	58.92
	73.0

	Central
	3
	112
	37.33
	9.91


The Northern zone had the highest number of turkeys (Table 3). Table 4 gives the mean percentage distribution of turkeys in different zones. Selected part of Northern zone had the largest mean percentage distribution of turkeys (73.0%) as well as the Southeastern and central zone with a mean percentage distribution of 17.07% and 9.91% respectively.
CHAPTER: IV

Discussion

The turkeys examined in this study appear to be a distinct population. The localities where turkeys were more numerous coincided with geographical areas inhabited by ethnic groups with a strong cultural identity and interest in the raising of these multi-hued birds. The vegetation in this part is made up of the different vegetables like spinach, Northern zone, with the highest turkey population, experiences the wet climate, an environment conducive for the extensive raising of turkeys. This zone also harbors the good transportation link into the central part of Bangladesh which has a good consumers demand. This therefore makes it easier for the marketing of turkeys, hence the profitability and high number of turkeys in this zone. Fewer turkeys were observed in the eastern zone of the state. It may be due to the influence of lack of demand and little knowledge or interest of the farmers. 
Turkey populations appear to have dropped drastically over the years. This may be a result of the low frequency of successful mating because of the low average male: female ratio. This is due to the increased effect of the dominant male and much fighting among the males. (Yakubu et al. 2013). The duration of keeping a breeding male in the flock may also affect fertility since it is known that turkey tom fertility decreases with age (Csuka 1998, Wishart et al. 2001). So, if the duration of keeping a breeding male in a harem is reduced to one year after attaining sexual maturity, and also by increasing the male: female ratio to 1: 5, it can increase the mating frequency and reduce the effect of the dominant male (Mallia et al. 1998).

The productivity of the indigenous turkeys could be further improved upon by cross- breeding exotic Toms having superior genetic make-up with indigenous hens. Furthermore, the problem of poor hatchability can be curtailed if turkey farmers in the rural areas can form cooperative societies and also seek for inputs and credits from financial institutions so as to increase their production.

A major concern for people raising indigenous turkeys with the backyard type of system is the poor survival rate of turkey poults. Most of respondents in this study brood their poults artificially by placing them inside cartons and heat them with paper, placing in the cartons. Some farmers also used garbage for brooding. The symptoms and mortality rates reported by the respondents would indicate that Histomonas meleagridis infection (blackhead) and bacillary white diarrhoea were responsible for the pronounced losses. This could be caused by the fact that chickens and turkeys were raised in the same areas. Chickens habitually harbour the caecal worm Heterakis gallineraum, and the worms often carry Heterakis meleagridis, and probably represent an important strategy for the long- term survival of the caecal worm and protozoan in the soil. The epidemiology of blackhead indicates that the turkey should never be reared on the same site as chickens, yet this was the most prevalent practice among the turkey farmers.
CHAPTER: V
Conclusion and Recommendations

There is a greater potential in the production of indigenous turkeys in Bangladesh. More detailed studies on the morphometric characteristics and production data on a larger sample of turkeys is recommended. Future studies should probably focus on the all zones of Bangladesh, where substantial populations with a wide genetic pool still seem to be present. A wider area within the state should also be covered. 

The housing system should be improved upon and therefore attack of predators such as snakes and rats would be reduced. The quality of the feed given to the turkey should be improved. The rearers should be educated through the use of extension workers on the need of the inclusion of protein, mineral and vitamin in the diet of the birds. There is need for genetic improvement and characterization of our local turkey strains so that their performance and productivity can be improved. A vigorous upgrading program using exotic Toms, to cross-breed with indigenous hens is necessary, if the fullest benefit of indigenous turkey production in the state is to be harnessed. Market outlets should be created where turkey rearers can dispose off their birds. The seasonality of the sales of turkey discourages many potential rearers.
Turkey rearers should be enlightened on the importance of record keeping. This would help in designing a program for the development of turkey production. Education through extension work may help in promoting strategies that limit the spread of blackhead and turkeys should never be reared together with chickens. Implementing disease control strategies will go a long way in making the indigenous turkey an economically viable option for the production of economical, high quality animal protein and, hence, increase the standard of living as well as alleviate both human and income poverty in rural Bangladesh area.
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