ABSTRACT
The present study was conducted to evaluate the droppings disposal system in poultry farm and measures adapted to protect environment pollution. Data were collected randomly from 20 selected poultry farmers of Chittagong district using questionnaire. The independent variables such as age, educational qualification, training status of the farmers, farm size and dependent variables such as flock size, droppings production, disposal system of droppings etc. were studied. In this study, the highest percentages (65%) of the farms were broiler type and most of the flocks (50%) were in medium sized (1000 to 2000 bird). Majority of the farmers (50%) were in middle aged (30 to 40 years) and 15% farmers were in old age (> 40 years), most of them (65%) have no training about poultry farming. Highest amount (>200 kg/day) of droppings was produced by 20% farms and lowest amount (<100 kg/day) was produced by 45% farms. Frequency of droppings collection after 1-2 days, 3 days interval , weekly and after the batch were 25%, 35%, 20%, 20%  farms respectively.. Majority of the farmers claimed that   droppings of poultry to be a real problem for odour and ammonia gas emission. Majority of the farmers (75%) disposed poultry waste in a selected pit and others (25%) thrown beside the road. 50% of the farmers sale droppings and rest them considered as useless. Highest percentage (40%) of crop farmers used poultry droppings as fertilizer and lowest (20%) as fish feed. Majority of farmers disposed dead bird in selected pit and which is outside the farm. Dropping disposal is really a great problem for aesthetic, public environmental point and public health significance. Standard method need to be established for efficient and cost effective disposal system in poultry farm.
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Chapter I
INTRODUCTION
 Poultry industry in Bangladesh is developing rapidly since about 1980. At present there are about 0.15 million poultry farmers and 6 million livelihoods directly depend on poultry industry (Rahman, 2007). The total population of poultry is 212.47 million (DLS, 2008) and the daily waste produced from the industry is 15-20 million ton (Bhuyian, 2007). 
In general, for each kg of feed consumed, a chicken approximately produces 1kg of fresh manure with variable water content; while a commercial layer produces about 20 kg waste per year, (Vest et al., 1994). Improper disposal of voluminous excreta is creating environmental and health hazards and spread foul smell in the adjacent area of the poultry farms. As result local communities sometime complain against farms, may become threat to the sustainability of the poultry industry.   The amounts of layer droppings are increasing day by day with rapid increase of layer population (Khaleduzzaman and Khandaker, 2009). So poultry droppings create an endangered urban life and deteriorate the daily life of people with a consequence degradation of the environment. The people of developed country are more conscious about droppings management and they maintain a hygienic system which reduces hazards .On the other hand, the situation is much complicated in developing countries like Bangladesh for illiteracy, unconsciousness, and lower per capita income. They face various hygienic and environmental problems for poor poultry droppings management.
Nowadays environmental pollution is a great threat in our country. Poultry dropping is now a factor to pollute environment. If we could mange it properly, it would be an asset to us. As nutrient rich products the dropping needed to be managed in a sustainable manner without causing environmental pollution. Poultry drooping could be used as organic manure for crops, vegetables and psi culture (Sarker et al., 2009) .There is a lake of information on the poultry droppings disposal and their impact on environment pollution. Therefore, the present study was conducted to know the poultry droppings disposal and precautions need to be adapted in protecting environmental pollution.
Objectives
The present study was carried out for the following aims 
1. To know about the conventional method of poultry droppings disposal.
2.  To find out the environmental hazards due to poultry droppings.
Chapter II
REVIEW OF THE LITERATURE

In Mymensingh district where 20 randomly selected layer farms was taken to collect data about the disposal of layer droppings in case and impact on environment pollution found that the feed consumption and droppings production /layer/day were 116.54 g and 151.65g respectively. The cost for cleaning, price of droppings and profit on droppings sale/layer/day were Tk 0.01, 0.07 and 0.07 respectively. Most of the farmers clean droppings alternative day in the morning by the male workers using belcha to minimize environment pollution and half of them use disinfectants. Average time required /day to clean droppings was 83.00 minutes. Majority of the farmers considered that cleaning droppings to be a real problem for odour and ammonia gas emission. Majority farmers stored droppings at a high land as an open pit. Average distance between pit and shed was 58.33 m.  The highest proportion of the farmers used droppings in the crop field by composting while others sold to fisheries. Majority of the respondents opined that feed, droppings, dead birds, medicinal wastes and odour do not cause environmental pollution. Droppings disposal is a real problem for aesthetic, public safety and environmental point of view. Cleaning technique and tools needed to be modernized for efficient and cost effective cleaning. Standard method needed to be introduced for proper treatment and use of droppings to maximize its use and benefit. (Abdullah Al Mamun et al., 2009).
Poultry litter is one of the best organic fertilizers available, and is an extremely valuable resource, excessive land application rates can lead to nitrate leaching into groundwater, phosphorus (P) runoff into adjacent water bodies, and possibly cause elevated bacterial or viral pathogen levels in lakes and rivers. Approximately 13 million Mg (14 million tons) of litter and manure was produced on U.S. poultry farms in 1990, most of which (68%) was broiler litter. Except for small amounts used in animal feed, the major portion (>90%) of poultry litter produced is applied to agricultural land. Adverse impacts resulting from land application of poultry manure may be prevented by implementation of effective best management practices (BMPs). Examples of BMPs include proper nutrient management using agronomic rates of N and/or P, use of buffer zones between treated areas and waterways, correct timing and placement of manure, and irrigation scheduling of liquid manure to limit groundwater contamination. Nutrient loading rates should be based on P in areas of the country that have P sensitive waterbodies and on N in areas where eutrophication of surface water is not a problem. These practices manipulate the soil system to minimize pollutant loss to surface or groundwater. Future research needs include the development of new BMPs that result in decreased negative environmental impact from land applications of this important resource (Moore et al., 1995).
Producers used a combination of manure collection techniques (75.6%) or a single technique (24.4%). Data did not total 100% because multiple techniques were reported. Liquid wash or flush waters were stored in ponds on 95.9% of the dairies. Settling ponds or basins (39.1%) or mechanical solid separators (14.2%) were used to reduce the solid loading rate in storage ponds. Manure solids were collected by tractors (solid system) or from settling ponds or basins (liquid system). Few producers (4.1%) identified composting as a component of manure handling. Liquid manures were used for year-round irrigation (62.2%), spread as slurry (9.5%), sold or transported off the farm (12.2%), or seasonally irrigated (62.2%). Solid manure was spread on farm land (78.4%), used for bedding (27.0%), sold off the farm (58.1%), removed from the farm (6.8%), or composted (5.4%). Sampling and nutrient analyses of soils and manure solids and liquids were seldom performed. Results from this survey indicate a need for the development of educational programs to improve the management of manure nutrients (Morse et al., 1995).
Chapter III
MATERIALS AND METHODS
1. Study area and study period 
The present study was conducted in different areas of Chittagong district for 3 months from November 2010 to January 2011. 

2. Data Collection
 A semi structural questionnaire was used to collect data. Data were collected through personal interview with poultry farmers.
3. Methods of calculation

Two types of variables (independent and dependent) were selected. The independent variables were age of farmer, educational qualification, training on poultry farming, farm size. The dependent variables were droppings production, time required per day to clean droppings, cost to clean droppings, distance between disposal pit to shed, sale of droppings, time of cleaning, problems for cleaning, disinfectant use, site of disposal, pit location, neighbor’s complain, use of droppings, droppings buyers, pollution by droppings, pollution by dead birds, pollution by bad odor, measure for least pollution by droppings. The responses from the farmer were collected in the interview schedule were transferred in a master sheet for entering the data in the computer. Various descriptive statistical measures such as number and percentage distribution, range, mean and standard deviation were calculated. Simple tabular techniques were used to explain the data.
Chapter IV
RESULTS AND DISCUSSION

The findings of the study and their logical interpretation are presented in three sections
1) Selected characteristics of poultry farmers and farms 
i. Types of farm 
Three types of farming were noticed in this study such as broiler 65%, layer 35%, and breeder 5% (Table 1).
ii.  Farm size 
Among the different farm size medium sized farms (2-5 acres) is the most common which constitutes of 60% (Table 1)
iii. Flock size
Flock size varied from less than 1000 to more than 2000 birds with three categories (Table 1). Majority (50%) of the farmers had medium flock, 25% possessed small flock and 25% possessed large flock having wide variation possibly due to variable farm size, investing capacity and/or managerial ability.
iv. Age 

The age of farmer ranged from less 30 to more than 50 year (Table 1) based on their age the farmers were classified into young (up to 30 yrs), middle age (between 31 and 50 yrs) and old age (above 50years). The highest proportion (50%) was middle age, while 35% was young and rest belonged to old. Lower percentage of young farmer might be due to the fact that young farmers are not economically solvent and lack of experience and confidence to run poultry farm. Poorer participation of older persons may be related to their inferior fitness.
v. Education 

The education scores of the farmers ranged from primary to graduate. Large proportion of the farmer had secondary and higher education (35%) (Table: 1).The rest had primary 20% and 10% had graduation. The literacy rate of Bangladesh is 53.1 per cent (BBS, 2008). Some educated person be positive in the proper droppings management and environment to gain knowledge by reading books, leaf lets, bulletins, and printing materials.

vi. Training on farm management
In the study area, 35% of the farmers were trained, while 65% were non-trained. Such a scenario impress that farmers are realizing the importance of training. Akteruzzaman et al., (2009) suggested that the farmers having training exposure earned more money than the farmers of having no training.

Table 1: Selected characteristics of farmers and farms of Chittagong district

	No
	Items
	Category
	Farms

N=20

	
	
	
	Number
	%

	1. 
	Type of farms


	Broiler
	13
	65

	2. 
	
	Layer
	6
	30

	3. 
	
	Breeder
	1
	5

	4. 
	Farm size

(Acres)
	Small(<2)
	5
	25

	5. 
	
	Medium (2-5)
	12
	60

	6. 
	
	Large(>5)
	3
	15

	7. 
	Flock size
	Small(<1000)
	5
	25

	8. 
	
	Medium(1000-2000)
	10
	50

	9. 
	
	Large(>2000)
	5
	25

	10. 
	Age of farmers
	Young(<30)
	7
	35

	11. 
	
	Middle(31-50)
	10
	50

	12. 
	
	Old(>50)
	3
	15

	13. 
	Education
	Primary
	4
	20

	14. 
	
	Secondary
	7
	35

	15. 
	
	Higher
	7
	35

	16. 
	
	Graduate
	2
	10

	17. 
	Training on farm management
	Yes
	7
	35

	
	
	No
	13
	65


2) Characteristics of poultry farm related to droppings
i. Droppings production 
Droppings production/day, less than 100kg were 45%, 100 kg to 200kg was 35% and more than 200kg was 20% indicate that droppings production/day had wide variation (Table 2). Variation in droppings production may be due to variation of feed intake, water intake, environment and age of birds. North and Bell (1990) suggested that variation in droppings production could be attributed to variation of feed consumption, water consumption, composition and form of feed, humidity and temperature. 

ii. Time required to clean droppings 
45% farmers told that time required for cleaning droppings was 30-60 minutes or more than 60 minutes, while only 10% farmers told time required for cleaning droppings was less than 30 minutes (Table 2).This variation might be related to difference of farm size, flock size, distance between shed & site of disposal and efficiency of labour. 

iii. Cost to clean droppings 
Cost to clean droppings/day ranged from 100Tk to 500Tk (Table 2). Narrow variation of cost may be attributed to similarity of labour cost and labour efficiency in a given area. 

iv. Distance between disposal pit and shed 
80% of the farmers told that distance between disposal pits and shed were less than 1 km and only 5% told that distance between disposal pits and shed were more than 5 km. This variation might be due to difference of knowledge, awareness and facility available to the farmers. 
Table 2: Characteristics of poultry farm in relation to droppings production

	No
	Items
	Category
	No. of poultry farms 
	Percentage
(%) 

	1. 
	Droppings production/day (kg)
	Less than 100 kg
	9
	45

	2. 
	
	100 to 200 kg
	7
	35

	3. 
	
	More than 200 kg
	4
	20

	4. 
	Time required/time to clean droppings (min)
	Less than 30 min.
	2
	10

	5. 
	
	30 to 60 min
	9
	45

	6. 
	
	More than 60 min.
	9
	45

	7. 
	Cost to clean droppings/day (Tk.)
	Less than 100
	8
	40

	8. 
	
	100 to 500
	8
	40

	9. 
	
	More than 500
	4
	20

	10. 
	Distance between disposal pit and shed (km)
	Less than 1 km
	16
	80

	11. 
	
	1 to 5 km
	3
	15

	12. 
	
	More than 5
	1
	5


3) Droppings management among the farmers 
i. Frequency of droppings collection and time of cleaning 
In most of the poultry farms (35%) droppings were collected  in every three days and in  20% farms droppings were collected  weekly and after the batch (Table 3).
ii. Problem for cleaning 
Majority of the farmer (55%) consider cleaning of droppings to be a real problem (Table 3). In Bangladeshi society cleaning droppings is considered as a nuisance and not at all consider as a prestigious job. Among farmers, 50% faced odour problem in cleaning droppings, while other 50% faced gas (NH3) problem irritating eyes. Farms with frequent manure removal generally have minimal odour problems (Bell and Weaver, 2002).  

iii. Use of disinfectant 
 Among farmers, 16% used savlon, 4% phenol, 23% PPM, 20% PPM & savlon, 30% bleaching powder; other 7% used unknown disinfectants (Table 3). There is no specific fascination, choice or recommendation for disinfectants among the farmers. 

iv. Site of disposal
 Site of disposal for layer droppings is too much crucial for management system and environmental protection. Environmental pollution is occurred due to improper disposal of poultry manures. Among farmers, 75% store manures in pit, 25% on the roadside. No farmers used biogas plant as a site of disposal of poultry manure. The existing practice of disposing droppings on road side result in loss of valuable nutrients, contamination of the surface and/or ground water, potential source of spread of poultry diseases, odour and aesthetic problems (Hossain et al., 2009). 

v. Site of pit 
Among pits, 20% situated at high land and 80% situated at low land. Pit is situated on low land was significantly higher than that on high land. Nitrate leaching into the ground water, non point source of phosphorous runoff into surface water bodies, and release of pathogenic microorganisms are problems encountered with improper management of pit (Hossain et al., 2009). The existing practice of disposing droppings in pit which situated at low land can result droppings wash out with rain water and cause environmental pollution (Alam et al., 2005). 
vi. Use of droppings
50% farmers sold droppings while rest of the farmers did not sell the droppings. The findings indicate that droppings sold were significantly higher than others, possibly farmers considered that as simple. Alam et al., (2005) reported that droppings could be used as material of compost, source of organic fertilizer, feed for fish and used as fuel purpose. Sarker et al., (2009) reported that droppings could be sold, used as fish feed and used for crop production. DLS (2008) mentioned that droppings can be used as feed ingredient for cattle and as a fuel in powerhouse. 
vii. Droppings buyer
Among the buyers, 20% was involved with cultivating fish and 40% was crop farmers, and rest 40% were crop plus fish farmers.
Table 3: Management of droppings taken by the farmers
	No
	Items
	Category
	Farmers

N= 20

	
	
	
	Number
	%

	1
	Frequency of droppings collection


	1-2 days interval
	5
	25

	
	
	3 days interval
	7
	35

	
	
	1 week interval
	4
	20

	
	
	After the batch (broiler)
	4
	20

	2
	Problem for cleaning
	Yes
	11
	55

	
	
	No
	9
	45

	3
	Use of disinfectant
	Savlon
	4
	16

	
	
	PPM
	6
	23

	
	
	PPM+ Savlon
	5
	20

	
	
	Bleaching powder
	8
	30

	
	
	Phenol
	1
	04

	
	
	Others
	2
	07

	4
	Site of disposal
	Selective pit
	15
	75

	
	
	Road side
	5
	25

	
	
	Bio gas plant
	0
	00

	5
	Site of pit
	High land
	3
	20

	
	
	Low land
	12
	80

	6
	Use of droppings
	Sale
	10
	50

	
	
	Not sale
	10
	50


	7
	Droppings buyer
	Crop Farmers
	4
	40

	
	
	Fish farmers
	2
	20

	
	
	Both
	4
	40

	8
	Disposal of dead birds
	Selected pit
	17
	85

	
	
	Road side
	3
	03

	
	
	Dustbin
	0
	00

	9
	Site of disposal of dead bird
	Inside the farm
	2
	12

	
	
	Outside the farm
	15
	88

	10
	Neighbor’s complain due to pollution
	Yes
	4
	20

	
	
	No
	16
	80

	11
	Pollution by droppings, dead birds, medical wastes and bad odour
	Yes
	8
	40

	
	
	No
	12
	60

	12
	Measure to minimize pollution
	Regularly clean
	8
	37

	
	
	CaO spread
	12
	54

	
	
	Do nothing
	2
	09


viii. Disposal of dead birds
50% farmers disposed the dead bird in a fixed area in pit, 3% farmers disposed dead birds on road side and surprisingly no farmers uses government dustbin for disposal of dead birds (Table 3).

ix. Site of disposal of dead bird
 12% farmers told that the disposal pit is inside the farm and 88% farmers told that the disposal pit is outside of the farm (Table 3). 
x. Neighbor’s complaining due to pollution
80% farmers told that they faced no complain from their neighbors and while remaining farmers faced complained from their neighbors.
xi. Pollution by droppings, dead birds, medical wastes and bad odour
Table 3 represents  that 60% farmer’s  opined  that poultry droppings do not cause environmental pollution, while 40% farmers considered poultry droppings  as an     environment pollutant. Hossain et al. (2009) and Griffiths (2004) reported that faulty use of droppings can cause environmental pollution. Droppings are by far the number one waste problem, and its problems can be due to a number of different issues including disposal, odour, associated nuisances and soil, water and air pollution (Sims and Wolf, 1994; Henuk, 2001 and Bell, 2002). Proper disposal of dead birds is a part of structural bio-security (Aziz et al., 2009). 
xii. Measure to minimize pollution:
 37% farmers clean farm regularly to minimize environmental pollution, while 54% spread CaO and 9% do nothing. Proper management of poultry waste helps to protect the environment from pollution (Hossain et al., 2009).
Chapter V
CONCLUSION AND RECOMMENDATION
The findings of the study reveal that there is no recommended cleaning method for poultry farms in study area. Farmers are using variable methods without having any idea about their efficacy. Amount of dropping is increasing with the increase of farms and poultry population. It is a real problem for aesthetic, public septic and environmental point of view. Relative liability and benefit of droppings disposal methods is need to be assessed and evaluated. Cleaning technique and tools need to be modernized for efficient and cost effective cleaning. Standard method needed to be introduced for proper treatment and use of droppings to maximize its use and benefit. Poultry farmers need training for proper disposal of poultry droppings. Main constraints of droppings disposal are lack of awareness, cleaning problem, no specific use of disinfectant, soil pollution by leaching, lack of facilities for forced water cleaning, open pit and disposing on roadside. To improve the present droppings disposal some measures are needed to be adopted. Based on the above conclusions some specific recommendations are proposed to dispose droppings in an appropriate way is given below: 

1) The shed must be cleaned regularly and disinfected,
2) Pit should be located on high land with upper side need to be covered,
3) Increasing awareness among farmers could stop throwing droppings in the road side,
4) Best use of droppings could be ensured by developing proper composting methods and

            using it in bio-gas plant,
5) Farmers awareness should be made through; a) Government (GO) agencies by personal contact, group discussion, seminar, symposium and workshop in rural areas b) Non government (NGO) agencies by poster, leaflet etc. in rural farmers c) Government (GO) and Non-government (NGO) could also use mass media (Television, Radio, Newspaper),
6) The legislation and guidelines regarding the establishment of poultry farm should be governed by the Government of Bangladesh through National Poultry Policy.
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