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ABSTRACT
A study was carried out from November to January 2008-2009 on selected 100 household’s farms under 5 zones at Kurigram District of Bangladesh. The aim of the study was check to phenotypic characters, body weight of mature ducks and duckling, productive and reproductive performance, disease frequency and socio-economic conditions of farmers. The level of education of women beneficiaries varied from primary to higher secondary. However, the farmers categorized illiterate having only signature capabilities were recorded to be 9% and 3% farmer’s yearly income level less than 10,000 tk. Four categories duck rearer were selected whose flock size were 3-10, 10-15, 15-20, >20 at the beginning of the study. Average flock size of the farmer was 6.08. The study revealed that the highest no of ducks per farm with large farmers 30 while lowest was found with landless farmers 3. Average egg production of yearly duck was 115. Average male and female ratio was 1:5.7. Most of the farmers use hen for brooding and average egg no 12-14 set for incubation and hatchability percentage were 84%. Average egg and duckling weight were 56 gm and 33.5 gm. But mature body weight of male and female was1.73 and 1.55. Average age of first laying were 4 month but production period were 4±.60 years. Pond sharing for semi- scavenging ducks among the neighboring farmers was the common practice. Phenotypic characters of duck plumage color Yellowish, shank color yellowish, body color pure black, white and combination of black and brown, egg color were whitish. Mortality of duck was 20.025%. Incidence of the disease ranked duck plague as the highest 55% followed by the duck cholera 17%, Colibacillosis 13%, Salmonellosis 9% and botulism 6%. Overall backyard duck rearing condition of Kurigram was good and farmer’s participation was very appreciable. 

Keywords: Duck, Bangladesh, Bhurungamari, duck production, semi scavenging, Women
Chapter-I
INTRODUCTION

Duck farming as industry is still in its early stage of development in Bangladesh. Traditionally duck in Bangladesh reared by almost all the rural families and landless people in particular. It plays an important role in the upliftment of socio-economic condition and to narrow the gap of animal protein requirement in human diet. 

Poultry rearing in Bangladesh is an integral part of the rural farming communities. Among the poultry ducks stand in second position in terms of total production and popularly of rearing particularly among   village farmers. The total duck production is 31.84 million where as chicken is 812.4 million (DLS report 2008).
Duck population (In million)
	Particulars
	2000-2001
	2001-2002
	2002-2003
	2003-2004
	2004-2005
	2006-2007

	Ducks
	33.83
	34.67
	35.54
	36.40
	37.28
	39.28


Source: Department of Livestock Services (DLS), 2005
 Even in some areas about 96-98 percent of the households keep only chickens (Islam, 1987; Maijer, 1987). Maijer (1987) also found that 60 percent of the households kept ducks in Noakhali region. 
Specific geographical attributes (Water resources and availability of natural aquatic feed resources) are perquisites for semi-scavenging duck rearing. There for low lands are appeared to be highly suitable for duck rearing.

Scavenging ducks are used to forage different types of faunas such as snails, fish, earthworms and flora such as duckweed and algae. All these feeds are rich sources of protein, minerals and vitamins that help meeting different type of nutrient requirements needed by ducks and increasing their productivity. Nevertheless, the availability of natural feed resources is affected by their habitats, the water logged areas that vary according to seasons of the year and regions of the country (Haque and Sultana,2002) reported that natural water  areas in different districts of Bangladesh vary from 151 to 12731 hectares.

Traditionally women and children are involved in rural duck keeping which is the most appropriate income generating activity for poor, landless and destitute women and youth. It is roughly estimated that 10 rural ducks can provide the same income as a women day labour (Banergee and Sharma, 1998). IN the small –scale ducks units, which support the landless, production per bird may be low, but distribution of benefits will be more equal and have great effect as human development. Duck rearing is suitable for widespread implementation as it is of low cost, requires little skills, is productive and can be incorporated in the house hold works (Saleque and Mostafa,1996). Back yard duck production gives increase economic stability to farm house holds by serving as cash buffer reserve that can be a key income supplement for landless and otherwise asset for the poor in Bangladesh.                                                                                                                                  

The BRAC-DLS small holder model, specially targeted to poor women currently being practiced in a large part of the country has showed that duck can be a vehicle to improve income and food security of the porrest of the poor who can not afford to maintain large animal due capital shortage. Of all the ducks our indigenous ducks are mostly prevalent in our country, which may produce 80-150 eggs/year and more resistance to disease than other breeds (Kamar et al ,1977). Through cross breeding and selection program especially between Khaki Campbell and Zinding, therefore, productive performance can be increased. Egg can be considered as regular cash crops bringing year round income, which crop can not do. Backyard duck income can be spent on crop inputs to further increases of crops and meat. Such units require very little hand feeding and can give a fairly handsome return with bare minimum night shelter.
Thus enriching small farmer and landless labors families through a more holistic and self reliant approach not only in terms of improvement of income, employment and nutritional status but also in term fostering community development, gender empowerment and protection of environment, is envisaged on the larger canvass of  “ rural development” using duck as a tool.

The Kurigram districts occupies an important place in Bangladesh in respect of back yard poultry practice, because of having available natural feed during harvesting season. The population present in the districts including Muslims and considerable number of Hindus. The Schedule areas extend to 10 village having the basic problem of the people has been mainly poverty and exploitation. The people of Kurigram districts traditionally practice cattle, sheep, goat, buffalo and chicken rearing and keep duck as a supplementary income. Their main occupation is day labour during the drought season and to cultivate land during Amon mousum borrowing land from the land holder sharing with 50% of the production with the landholder. Despite the large number of house holds having backyard duck in a traditional practice few studies have been done on the subject in Kurigram districts and backyard duck has not been identified as a focus area in the human development programmers. So this study is on the existing backyard duck rearing system with the objectives to PAYE the way for development of backyard duck into sustainable income generating activity for the rural households. Information on the Backyard duck is scarce. Improvement programmers can not be chalked out due to lack of accurate data on production of backyard duck.                                    

However limiting factors in duck production are disease and substandard management practices. And like many other developing countries the information system in Bangladesh especially of rural duck rearing is poorly developed.
Therefore before embarking on main surveillance, a two-month study was carried out for the testing of tools intended to be used for main study. The study was conducted to explore socio-economic status of farmers, phenotypic characters of ducks, productive and reproductive performance of duck, and disease occurrences

Objectives of the study:
· To evaluate productive and reproductive performance of scavenging ducks.

· To evaluate socio-economic status of the farmer.
· To evaluate phenotypic characters of these areas of ducks.
· To evaluate disease frequency of these areas of ducks.
Limitation of the study:

 Study period was very short just for 2 month.

· Data recording was not available to the female farmers.

· Some farmers were not cooperative to the researcher.

· Proper data collection by the interviewer sometimes was not possible.

· Farmers answered the assumption data not corrected data.

Chapter-II
REVIEW OF LITERATURE

There is a good number of investigations regarding backyard duck production system in Bangladesh. Some of these are mentioned below—
M. A. Hoque et al (2006) Status of duck keepers, population dynamics, key management practices and disease frequency of household ducks reared under smallholder traditional system at Chatkhill upazilla in Noakhali District,  ; Bangladesh.One   month   pilot   study   was   carried   out   from   January   to , February,2005 on randomly selected 40 household farms from 4 different , zones in Chatkhil.The aim of the study was to check, validate and modify tools intended to be used for the main longitudinal study to explore the socio-  : economic   condition   of  the   farmers(Women),population   dynamics,   key management practices, causes of population loss, diseases frequency and to check list of farmers demand and the value of participation in the study. The level of education of women beneficiaries varied from primary to higher secondary. However 42.5% farmers were illiterate. Sixty five percent farmers had a patch of cultivable land (Average 7 decimal). The average farm size was 14.2 for exotic (Zinding) day old ducks when fanners started introduction of > Zinding ducks supplied by local NGO in farms having indigenous ducks and ! 10.2 ducks at the beginning of the study. Around 88% of the farmers used single or combinations of materials (Ash, polythene, chat and straw) as litter where tae rest of the farmers kept ducks without using any litter. Pond sharing for semi:-scavenging ducks among the neighboring farmers was the common practice. Farmers supplemented balanced feed for younger exotic ducks apart from allowing scavenging with a practice to take homemade food care for growing and production stages. Ducks were vaccinated against duck plague on day between 15 and 31 for the first and between 35 and 46 for the booster dose. Both disease and non-disease causes were responsible for loss of ducks at age of average two months. Loss of ducks due to infectious diseases might * be controlled through intensifying the vaccination, immediate antibacterial treatment for bacterial diseases, farmers training improved farming practices rearing awareness on general flock health management for the farmers.
M. A. Hoque and M. A. Rahman (2004). Status of duck rearing in semi-scavenging system at "HATIA"-A unique geographical costal island of Bangladesh. A base line survey was carried out from 3 September to 7 october-2002 on duck rearing under traditional semi scavenging system at Hatia to identify the existing socio-economic status of duck keepers, traditional management system, production potential, frequency and extent of duck diseases with preventive approach, cost and return and constraints. More females were reported to have been involved with rearing with level of education ranged between primary to graduation besides illiteracy (34.11%). Family livestock farming including duck, chicken, cattle, and goat along with agriculture recorded as the main profession in Hatia.The family size of the owner varied from 1-17. Around 60% farmers were found to have land without homestead. All of the farmers reported to have reared indigenous ducks including Deshi black and non-descriptive ducks. Farmers reported that the local market and own production was the main sources of getting ducks for egg and meat purpose where 25% farmers maintained desired level of drake and duck ratio.Around 82% keepers reported to have separate duck house poorly ventilated. Duck keepers said to have used wide range of materials (Straw, sand, rice husk, ash) as litter. A wide range of scavenging feed (Snail, duck weed, earth worm, land and water insects, crabes, toads) were reported to have been available in common scavenging places like pond, nala ditch paddy field around homestead for the ducks and they allowed to scavenge less than 5 to more than 10 hours/day. In addition to scavenging feed farmers reported to have supplied rice gruel, broken rice and wheat, small fishes, duck weed, earth worm and poultry offals to ducks either from own source or purchasing from market specially to laying ducks. About 96% farmers ranked rainy season as the best time for rearing. The production potential of duck recorded average 79 eggs in a year 48gm weight per egg and 87% hatchability of eggs in traditional system. Among the different infectious and non-infectious diseases duck viral hepatitis, duck plague, duck cholera, avian botulism and vitamin D deficiency were reported to have affected most of the ducks. However maximum mortality for infectious diseases was reported during September to October of the year. Veterinary core, medicine, preventive support not remained available as farmers expected. Duck keepers identified certain problems like scarcity of feed, cost of feed, treatment, vaccine, mortality and morbidity as main constraints for semi-scavenging duck rearing at Hatia.

M. A. Hamid, M. M. Hossain, M. A. R. Howdlier and S. D. Chowdhury (1988). Egg production, feed consumption, livability and egg characteristics of Khaki Campbell, Indian Runner, and indigenous ducks under local condition. The performance of Khaki Campbell, Indian Runner and indigenous ducks were compared under local condition. The egg production was found to be highest in Khaki Campbell, Intermediate in Indian Runner and lowest in Indigenous ducks. The average egg weight of Khaki Campbell and Indian Runner was similar but it was slightly higher than that of indigenous ducks. The eggs laid by exotic breeds/varieties were superior in respect of fertility, hatchability, shape index, shell thickness, percent shell, specific gravity, albumen index and yolk index to those of indigenous ducks. Both eggs size and number increased with the advance of age in all types of birds. The average feed Intake was highest in indigenous, intermediate in Indian Runner and lowest in Khaki Campbell ducks.

Q. M. E.Huque, M. A. Ukil and M. J. Hossain. (1993) Supplementary feeding of laying ducks under scavenging condition. Thirty small farmers having 3-7 ducks each were selected of which ducks of 15 farmers were fed 50% of their total requirement as supplementary feeding (Tl). The rest 15 farmers were allowed to scavenge their ducks without supplementation (T2). The production performance of ducks was studied up to one year of age. No of eggs laid per duck was 137.40 and 41.86 in Tl and T2
M. N. Islam, Q. M. E. Huque, M. J. Hossain, M. S. K. Sarker and A. B. M. Khaieduzzaman (2003) Comparative performance of native and Khaki Campbell ducks in semi-intensive condition. A total of 216 ducklings of two native genotypes. Deshi white and Deshi Black and one exotic type Khaki Campbell were reared from day old to 60 weeks of age under semi-intensive condition to compare their production performance. Body weight gain was studied up to 20 weeks of age. Feed intake (g/b/d) of Deshi white, Deshi Black, Khaki Campbell ducks at starting, growing, and laying period did not vary significantly (p>0.05). Similarly differences in feed convertion ratio did not vary significantly (p>0.05). Significant differences were observed (78%, 60%and 59% respectively) in the rate of peak egg production among the genotype DW, DB and KC. Average egg weight of DW and DB was 71 g and that of Khaki Campbell was 69g.Early sexual maturity was found in DW (119 days) followed by DB (128 days) and Khaki Campbell (135 days) but the differences were non significant. Total mortality of ducks of different genotypes varied from 11% in DW to 20% in KC but the differences was non significant. Considering age at sexual maturity, rate of lay at peak egg production period, egg weight and mortality rate the performances of native ducks were found similar to that of exotic Khaki Campbell under semi-intensive condition.

M. M. Monir, M. M. Hossain, A. Nahar and K. Nahar (2004) Growth h; performance and meat yield characteristics of ducklings in three different ^\ housing systems. The experiment was conducted at Smallholder Livestock Development project (SLDP-2) area, Noakhali sadar for 70 days to investigate the appropriate housing for growing ducks in rural areas. A total of 99 ducklings in 3 replications were reared either in slatted floor over pond (Tl) or in well-ventilated house (T2) or in controlled traditional khacha house (T3) with identical management. Weekly live weight gain and daily feed intake of the ducklings were recorded. Feed intake and live weight gain for Tl, T2, & T3 treatment groups were 170.71, 176.91, 165.07 and 5.69, 7.33, 5.17, respectively. Initial and final live weights of ducklings were 1.084, 1.080 and 1.085 and 1.482, 1.593 and 1.442 kg for Tl, T2, T3, respectively. Feed consumption (g/ducklings/day) was more or less similar in Tl and T2 but reduced in T3.The feed conversion was higher in well-ventilated house T2 (3.00) than in other (Tl i.e. 3.77 and T3 i.e.3.85) housing systems. Performance index and production number was highest in T2 (41.96 and 59.36 respectively). It is clear that well ventilated house is better for improved duckling's performance in comparison with that of slatted floor over pond and traditional khacha house. It is concluded that improved ventilation in house is essential for better growth performance of ducklings in rural areas of Bangladesh.
Das. G. B. and Haq M. E. (2000) Performance of Khaki Campbell and Indigenous ducks in rural farming condition. An experiment was conducted to determine the performance of Khaki Campbell, Zinding and KC X indigenous ducks in rural farming condition for a period of 60 weeks. One hundred eighty  day duckling of Khaki Campbell, Zinding and KCXindigenous ducks fed (115g/duck/day) on a formulated feed containing 19.55%crude protein and 2868.10 ME Kcal/kg of energy for layer ration. The result showed that three genotypes were almost similar in body weight gain, mortality, egg production, feed conversion; egg weight irrespective of breed,  egg production was inversely correlated with feed supply. The total income from egg, spent duck and net profit per duck was similar in three breeds (p>0.05).
A. B. M. Rafique, M. A. Rajib (2005) The performance of indigenous duck under village condition of Bangladesh. The study was conducted to assess the performance of indigenous duck under village condition of Bangladesh. For achieving these objectives the information was collected by direct interview method using a questionnaire from 20 families in each Thana. The study represent that duck rearing is mostly lead by 30 onwards aged women (68%). The study also represents that duck reaches first laying at 6 months of age and produces 110 eggs per year and mortality ranges from 9-24%.It has been found that peak egg production reaches during winter but price of egg is higher during autumn. The price of egg during autumn is 4 taka/egg where as .j price of egg during rest of the year ranges from 3-3.50 taka/egg. 
Chapter-III
MATERIALS AND METHODS
The survey would be carried out north border areas of Bangladesh (10 different villages under kurigram district) using interview schedules. (Annex-1) would be developed mainly for collection of information on socio-economic status, productive and reproductive performance, phenotypic characters and disease occurrences of ducks at farm level. The survey should be designed to collect data from farmers of different land categories reported by the Bangladesh Bureau of Statistics in 1998 (Haque et al,2001). From each of five land categories (landless, marginal, small, medium, and large). 100 farmers should be planned to be interviewed.                                   

Farmer having acres of land of <0.49, 0.50-1.00, 1.00-2.00, and >2.00 should be characterized as landless, marginal, small, medium and large farms respectively. After analyzing data information from marginal and small farmers, they would be grouped together into group of small and marginal farms, as the differences in land area were minimum.

As the number of ducks per farm affects farmers income (Haque et al 2001), the farmers in the survey should be further categorized according to duck flock sizes in the analysis of data. According to distribution of ducks, the total farmers 100 would be divided into four duck categories having 03-10, 10-15, 15-20, and >20 ducks per farm.

From each area 100 duck farmers would be interviewed with visiting their farms individually. The village farmers of Bangladesh would not keep any written record. All the information would be oral. The data collected through individual interviews would be analyzed finally.

III.1. Duration of the study:

The study would be started from 15.12.08 and finished by 16.02.09 (2 month).

III.2. Selection of the study area:

The main considerations in selecting the study area would be as follows:

1.Availability of ducks farms in the study area.                          

2. Good communication facilities.                                               
3.No study of this type was done previously in this area.      

III.3. Description of the study area 
This study was conducted in Kurigram district north bengle area border side of Bangladesh. Kurigram is a predominantly rice-based farming systems district. The district has access one towns such as  Rangpur located at about 57 kilometers respectively which serve as major markets for their produce including the duck eggs. More than 60% of the villagers virtually own no land at all. Most of the villagers depend on large-scale and small-scale farmers for their livelihoods. They earn cash and in-kind income for their services which they use for purchase food and non-food items. They are involved in both permanent employment and on casual labor employment. However, they are not provided with any land to produce their own food. 

III.4. Selection of sample and sampling technique
A  Total 100 households would be selected from five zones and from each zone two village are selected. The study would be conducted 10 households from 10 villages. 

Simple random sampling technique would be followed to collect data.
III.5. Inclusion criteria of study population
Households having at least 3 ducks reared under semi-scavenging condition would be included in the study
III.6. Methods of data collection
Data would be collected through direct interview schedule by the researcher himself. The schedule would be prepared maintaining relevance with the objectives of the study.

Table 1 Information recruited in the questionnaire and record keeping sheet for studying of duck rearing in semi-scavenging system are given below---

	Key points
	Main questions:

	Identification information.
	Farm identification number & zone, Farmers address details, identity of interviewee & interviewer.

	Socio-economic information.
	Profession, existing family members, Age & education of members, Land possession, total no of ducks.

	Housing and its management information.
	Housing with ventilation, place of housing, types of litter used, treatment & prevention of disease.

	Feeds, feeding and water source related information.
	Scavenging places, time & feed sources, types of feed supply & frequency of feed offered.

	Production and management related information.
	Age at sexual maturity, laying tome, egg collection for hatching, Brooding period, care of duckling, egg production, hatchability percentage.

	Disease information.
	Infectious & non infectious diseases and parasitic infestation.

	Preventive approach related information.
	Initial stress management, vaccine & vaccination schedule.


III.7.Analytical Techniques
After collection of the data, it would be put on the master sheet. The data would be arranged in tabular form by the researcher himself and would be analyzed as per the objectives of the study. Simple statistical measures like arithmetic mean, percentage etc. would be used in this study. The results of categorical and continuous variables were expressed with percentage and standard deviation respectively.
Chapter-IV
RESULTS AND DISSCUSSION
4.1 Socio-economic characteristics of the owners with distribution of ducks
4.1.1 Literacy level of the farm owners
The Literacy level of the studied duck rearer is categorized as five groups such as illiterate, class (1-5), class (6-8), class (8-9), and SSC and above.

Table 2 Literacy level of the duck rearer of the studied area
	Literacy level
	No of farm owners
	Percentages

	Illiterate
	09
	09%

	Class(I-V)
	22
	22%

	Class(VI-VIII)
	31
	31%

	Class(VIII-X)
	24
	24%

	SSC & above
	14
	14%

	Total
	100
	


Table 2 shows that the education level of duck keepers varied from illiterate to higher secondary, which corresponds with previous social study on poultry rearing by rural women and longitudinal study on duck model at Hatia (Biswas.et.al 1999, Haque and Rahman,2004). More females were reported to have been involved with rearing with level of education ranged between primary to graduation besides illiteracy (34.11%).(M. A. Hoque et al ,2006)
4. (1.2) Yearly income level of the farm owners
                                     The yearly income level of the studied farms is categorized as five groups such as up to Tk 10000, Tk (10000-20000), Tk (20000-30000), Tk(30000-40000), and above Tk 40000. 
Table 3 Yearly income level of the farm owners of the studied area
	Income Level
	No of farm owner
	Percentage

	Up to Tk 10,000
	03
	03%

	Tk (10,000-20,000)
	09
	09%

	Tk(20,000-30,000)
	17
	17%

	Tk(30,000-40,000)
	38
	38%

	Above Tk 40,000
	33
	33%

	Total
	100
	


Table 3 revealed that the maximum farm owners lie in income group of above Tk 40,000 and minimum 10,000 Tk which is estimated as 3% in Kurigram district. To asses socio-economic status, yearly income level was considered to be one of the important indicators (Aini,1993. Saleque and Mustafa,1996) More than 50% farmer earned more than 30,000 tk yearly income.

4.1.3. Distribution of duck rearer according to farm size
From the total of 100 duck raisers, 65, 14, 8 and 3 were in 3-10,10-15,15-20 and >20 duck raiser categories. The average duck number per farm was 4, 11, 16 and 22 incase of landless, marginal and small, medium farmers and large farmers respectively. The landless farmer shad in general less than 10 ducks per farm. Most of the marginal, small and medium farmers (70%) kept 10-20 ducks.  It is also shown that duck numbers increased with the increase of land size. Average ducks per farmers were 6.08.
Flock size of rural duck farms and its dynamics always remain variable with the birds loss attributed different causes (Infectious and non infectious), new introduction through own hatching, purchase and gift. All farmers in rural areas prefer to have mixed species farming rather than raising individual species. Average flock size was 6.08 to the study which was better than previous works. (5.6). (Haque et.al 1993. Haque and Rahman, 2004).
 However average ducks per house holds in other areas of the country was reported to be less (5.2) than the present study (Haque and Ukil,1999).
4.1.4 Livestock strength of the farm owners   
Livestock strength of the farm owners is classified as cattle, goat, sheep, chickens, ducks and   pigeons.
Table 4 Average livestock strength of the farm owners
	Land holding sizes
	Cattle (Average)
	Goat (Average)
	Sheep (Average)
	Chicken (Average)
	Ducks (Average)
	Pigeon (Average)

	Land less farmers (0-0.49 acres)
	0.62
	.89
	.59


	4.1
	3.3
	.18

	Small and marginal farmers (0.50-1.00 acres)
	1.3
	2.7
	.88


	7.6
	5.2
	.42

	Medium farmers (1.01-2.00 acres)
	2.54
	3.2
	1.3


	11.2
	7.3
	.85

	Large farmers (above 2.00 acres)
	4.23
	5.8
	1.73


	14.3
	9.1
	1.02


The numbers of chickens, ducks, pigeons, cattle, goat and sheep per farm in the four categories of households are presented in Table 4. The data showed that the highest number of chickens (14.3), ducks (10.6) and pigeons (1.02) were owned by large farms and these were lowest in landless farms. 
The data showed that the number of chickens ducks and others livestock’s per farm was positively correlated with the farm size (Farmers economic condition and land capacity).  
4.2. Productive performance of ducks
4.2.1Egg production
The egg production of deshi ducks started from 4th months of age. The std. Production at 6th month is 50% but the observed production was about 45%, which is closely related the std. Production. And standard production attained during 7th month. The average number of egg production in one laying cycle was reported to be 57.5 that was ranged between 50 and 65,  which is better than the earlier report (41.86) (Huque et al., 1993).   And average egg production per year was 115, which is better than the earlier report (60-90 eggs per year),(Salam and Bulbul, 1983; Latif, 1991; Salam and Aftab, 1987; Huque and Hossain, 1991; Huque, 1991).. The production potential of duck recorded average 79 eggs in a year. M. A. Hoque and M. A. Rahman (2004). All respondents said that duck usually laid egg early in the morning by 9 AM
4.2.2Production period of duck
        Among 100 households 30% form owner said Production period of ducks were 3-3.6 year, 40%  form owner said Production period of ducks were 3.6-4 year and rest 30%  form owner said Production period of ducks were 4-4.6 year. So the average length of laying cycle of ducks responded to 4 year ± 60month.

The production period is more than standard production period (3.5 years) 
4.2.3Male and Female ratio
Natural mating is done for rural ducks. Maintenance of standard 1:5 drake and duck ratio was reported by only 10 of 100 farmers where majority of duck keepers had been maintaining drake and duck ratio 1:5.7. 

Table 5 Average Male and Female ratio
	Category:
	Drake and duck ratio

	Landless farmers (3-10ducks)
	1:6.3

	Small & medium holder farmers (10-15ducks)
	1:5.8

	Medium holder farmers (15-20ducks)
	1:5.5

	Large holder farmers (>20ducks)
	1:5.2


The average drake and duck ratio was 1:5.7 which maintain the standard ratio (1:5) 
4.2.4Sexual maturity of ducks
28 of 100 farmers said that Sexual maturity of deshi breeds of ducks attained 3.9 to 4 month.47 of 100 farmers said that Sexual maturity of ducks attained 4month. But 25 of 100 farmers said that Sexual maturity of ducks attained above 4 month. So average Sexual maturity age of duck is 4 month.

Sexual maturity of deshi ducks were same the earlier reports. Sexual maturity of in Deshi white (119 days),  Deshi black (128 days) and Khaki Campbell (135 days). (M. N. Islam, Q. M. E. Huque, M. J. Hossain, M. S. K. Sarker and A. B. M. Khaieduzzaman ,2003)
4.2.5 Number of eggs setting for incubation and hatchability percentage
Most of the farmer use hen for brooding. But 3 Large holder farmers (>20ducks) use rice husk incubator for brooding. Among 100 households 28% farmer set 10-12 eggs for brooding, 48% farmer set 12-14 eggs for brooding, 16% farmer set 14-16 eggs for brooding, 8% farmer set 16-18 eggs for brooding. So average 12-14 eggs set brooding for indigenous ducks. And hatchability of eggs was 84%.
Table 6 Number of eggs setting for incubation and hatchability percentage:
	No of Farmer
	No of egg set for incubation.
	No of hatched eggs.
	Hatchability%

	28%
	10-12
	11
	91%

	48%
	12-14
	12
	85%

	16%
	14-16
	13
	81%

	8%
	16-18
	14
	77%


The average eggs setting were 12-14 eggs which are same as standard eggs setting and hatchability percentage was 84% which is close to earlier reports( 87%) hatchability of eggs in traditional system.( M. A. Hoque and M. A. Rahman ,2004).
4.2.6 Body weight of ducks for both male & female
The relationship between body weight and age of ducks was remarkable. The body weight in respect of age was variable. The male ducks body weight always more than female body weight in different ages. Mature ducks body weight age wise categorized as four groups such as Group1 (6-12 month), Group2 (12-18 month), Group3 (18-24 month), and Group4 (>24 month).
Table 7 shows different ages body wt of male and female ducks
	Category
	Average body wt of ducks/kg
	Average body wt of drakes/kg 
	Average body wt of ducks/Kg

	Group1(6-12 month)
	1.10
	1.30
	1.2

	Group2(12-18month)
	1.58
	1.78
	1.68

	Group3(18-24month)
	1.70
	1.84
	1.76

	Group4(Above 24month)
	1.85
	2.00
	1.93


Average body weight of drake duck in mature body stage were 1.73 and 1.55 which is closely related to the standerd body weight Drake: 1.8 Duck: 1.5.
4.2.7 Egg weight and duckling weight
100 eggs were weighted in which 36% eggs were 52-54 gm, 42% eggs were 55-57gm and 22% eggs were 58-60 gm .So average eggs weight were 56 gm. Again 100 duckling were weighted in which 50% ranged were 32-33 gm and 50%  ranged were 34-35 gm.  And average duckling weight was 33.5 gm.
 The average egg weight were 56 gm which was more than earlier reports( 48gm) weight per egg . (M. A. Hoque and M. A. Rahman ,2004). 
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Graph 1 Egg weight 0f duck.
4.3 Body color of indigenous duck
Table 8 Body color of indigenous duck
	Breed:

	Feather color

	Plumage color
	Body size

	Shank color
	Egg color

	Deshi white

	Drake: White Duck: White

	Yellowish
	Medium, rounded body
	Yellowish
	Whitish.

	Deshi black

	Drake: Blackish with brown. breast. Bluish appearance found head and neck region. 
Duck: Blackish
	Yellowish and blackish
	Medium, rounded body

	Yellowish and brownish.
	Whitish.

	Cross(DxK)

	Drake: Black with white. Bluish appearance found head and neck region. 
Duck: Blackish brown. 
	Yellowish and blackish
	Light, thin Along.

	Yellowish and brownish.
	Whitish.


 There was no exotic breed was found. Most of the duck was deshi, cross and non descriptive which was same the earlier reports. (All of the farmers reported to have reared indigenous ducks including Deshi black and non-descriptive ducks. M. A. Hoque and M. A. Rahman ,2004).
4.4 Disease occurrence, Mortality rate and Preventive measure
4.4.1Category wise morbidity& mortality rate
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Graph 2 Category wise morbidity& mortality rate
Mortality rate was high in case of landless farmer than Small & medium holder farmers. Average mortality rate was 20.025 which was higher than earlier report.
Total mortality of ducks of different genotypes varied from 11% in Deshi White  and 20% in KC but the differences was non significant. (M. N. Islam, Q. M. E. Huque, M. J. Hossain, M. S. K. Sarker and A. B. M. Khaieduzzaman ,2003)

4.4.2 Frequency of disease occurrence:
The occurrence of the different diseases is shown in Graph-1. A total 18 (Eighteen) dead bird were collected for postmortem in the TVH of Bhurungamari in my study period to diagnose the cases. Among the disease 10 sample (55.5%) were Duck plague (Duck viral enteritis) and 17% were Duck cholera (Pasteurella multocida), Botulism (Clostridium botulinm) 6% and rest of sample were Colibacillosis 13% and Salmonellosis 9%. 
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Graph 3 Frequency of common diseases
Duck plague was the most frequent disease identified in this study like other reports (Haque and Rahman,2004) despite vaccination. As there was no available vaccine for duck cholera, this disease was very little to occur. The incidence of two important disease (duck plague and duck cholera) as recorded in the present study was in accordance of earlier reports. (Aini.1993, Tirath, 2002). 

 4.4.3 Preventive and therapeutic management:
 Only duck plague vaccine was being against duck viral enteritis. Initially birds were vaccinated between day 15 and30 of age and the booster injection was given two month after first injection. But about 63% farmers did not vaccinated their ducks. 42% of farmers did not treated the sick duck. Mainly they slaughter and dead occur in the majority cases. Some of them treated with Quack doctor. Some sincere farmer treated by the vet doctor. 

As reported by the farmers vaccination has been carried out either by a poultry worker. The recommended procedure is the first vaccination dose to be given on day 15 with a subsequent 2nd dose 15 days later. Although time schedule for vaccination was less followed which corresponds with earlier report. (Haque and Rahman.2004).
4.5 Farmers participation:
 Participation of farmers was spontaneous and encouraging except in a few (2.5%)

Chapter-V
CONCLUSION

This study identifies backyard duck rearing phenotypic characters, productive, reproductive performance and disease frequency of indigenous ducks. This study discusses the socio economic condition of duck rearing farmers. It can be concluded that farmers of Kurigram district duck rearing condition was effective because of average flock size was 6.08 and hatchability rate was 84%. The average live weight of duck was drake 1.73Kg and duck 1.55Kg.In general terms the study indicates that there are great potentials for improvement of duck production in rural Bangladesh. Regular vaccination and management can have decisive effects on duck rearing. In some cases particular production was reported higher than expected.  However the introduction of training, breeding management,  creating more extended provision of health care and prevention of diseases by undertaking positives initiatives of duck rearing of Kurigram district.
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APPENDICES

Annex-1

Interview schedule

“Scenario of backyard duck rearing with socio-economic conditions and phenotypic characters of some selected area at Kurigram district of Bangladesh”

An investigation for production report.

Doctor Of Veterinary Medicine (DVM)

Chittagong Veterinary and Animal Sciences University (CVASU)

Khulsi, Chittagong.

QUESTIONNAIRE THAT WAS FOLLOWED DURING STUDY:

1.a. Name of the owner:.............................................................................................

   b. Name of the father/Husband:..............................................................................

   c. Address:

                   Village:................................... Union:....................................................

                    Thana:.................................... District:..................................................

2. Family history:

	SL No
	Name of the member
	Relation
	Age
	Sex
	Education
	Name of association with which he is related

	01
	
	
	
	
	
	

	02
	
	
	
	
	
	


3. Land:

  a. Cultivable.................................................. 
  b. Non cultivable:....................................................

4. Profession:.................................

5. Monthly income with source:.......................................................

6. Number of Livestock:

                            Cattle:............

                            Buffaloes:............

                            Sheep:..................

                            Goat:...................

                            Chicken:............

                            Duck:.................

                             Pigeon:..............

7. Husbandry practices:

         a. Feeding:

· Type of feed:.......................

· Source of feed:....................

· Frequency of feeding;...........

· Others (If any)......................

         b. Housing:...............................

         c. Vaccination:.........................

        d. Deworming and drugs used:...............

8. Disease prevalence:...........................................................

9. Morbidity and Mortality percentage:................................

10. Production statistics:

                                   Monthly ducklings:..........................

                                   Monthly eggs:..................................

                                   Yearly ducklings:.............................

                                   Yearly eggs:......................................

11. Incubation and brooding system:

                                    No of eggs set:.................................

                                    Hatchability:.....................................

                                    Viable birds over 3 months:.............

12. Number of ducks with breed, strain and variety:

                                   Deshi white:.............

                                   Deshi black:.............

                                   Cross:......................

                                   Indian Runner:.........

                                   Khaki Campbell:.........

13. Treatment of diseased ducks: Yes/No

14. In which season duck is mostly affected:.........

15. Sources of ducklings:

                                a. Govt.    b. NGO.       c. Personal.       d. Others.

16. Any training on duck rearing: Yes/No

17. Age at first laying:...................

18. Egg production per year:............

19. Does a duck become broody: Yes/No.

20. Incubation of eggs: Natural/Artificial.

21. Duration of duck rearing: Through out year/Definite period of time.

22. Flock size:...................................

23. Male and Female ratio:...............

24. Procedure of brooding:...............

25. Mature male and Female body weight:.............

26. Egg weight:.................................

27. Production period:.........................

28. First laying age:................................

29. Phenotypic Character

                          a. Color:.........................

                          b. Plumage color:..........

                          c. Shank color:...............

                          d. Egg shell color:..........
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Plate-I: Mature duck
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Plate-II: Duckling
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Plate-III: Feeding of ducks
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