Chapter I

Introduction
The poultry production in Bangladesh is characterized predominantly by the backyard type small-scale operation for long time. They rear traditionally their native birds as scavenging system with very small profit. Almost all-rural household has some poultry and women are the raisers of these chickens. Poultry keeping are one of the most appropriate incomes generating activities for rural women. During the last few years commercial poultry farming become one of the profitable industries in Bangladesh. Many farmers change their traditional rearing system and become a modern commercial poultry rearer. A small-scale poultry rearing has become a beneficial occupation for the women and young generation of the country. Government of Bangladesh is trying to increase commercial poultry production for alleviation of poverty and creation of employment opportunity to improve national health status. 

Poultry is playing an important role for human nutrition, employment, national income and income generation. Poultry is by far the largest livestock group and has been estimated to be about 214.47 million consisting of chickens,  (DLS 2008). Poultry products constitute 30% of all animal protein and during the last 10 years this proportion has increased from 22 to 30 % of all animal protein and is thought to increase to 40% before 2015 (IFERI 2000). The contributions of Poultry have a significant role in the economy of Bangladesh. 

In Bangladesh more than 130 hatcheries are producing 3.4 millions of Day old chicks per week. 30,000 commercial broilers and layer farms supplying 26 million metric tons of poultry meat and 5210 millions table eggs per year (Rahman M). At present an investment of taka 22,000 millions has been invested in the poultry sector. This of course is promising and encouraging scenario for one of the least development countries like Bangladesh. Therefore to encourage its further development, an effective national poultry policy should be formulated immediately.

Table 1: Production, requirements and deficits of livestock products. (DLS, 2008)

	Products
	Per Capita Need
	Per capita Availability
	Total Need (Year)
	Total Yield
	Total Deficit (Year)

	Meat (all) mmt2
	120gm/day
	20 gm /day
	6.26 mmt
	1.04 mmt
	5.22mmt

	Eggs
	104/yr
	40/yr
	1482 core
	565 core
	917core


So, it is really necessary improve the production of layer to minimize the nutritional deficiencies of human protein consumption. 

In poultry houses environmental conditions mean physical (heat, humidity and air movement) and chemical factors (ammonia and carbon dioxide in the compound of the air). The "environment" can be defined as the combination of external conditions (biological and physiological) which affect or have an impact on animals and human. The external conditions such as weather and climate can affect layer production. Poultry producers should control these factors, so that the bird can maintain normal physiological functions and produce meat or eggs at its maximum rate.

But mortality of chicken due to various factors : infectious and non-infectious diseases is one of the major constrains for the profitable poultry rearing. In Bangladesh farmers face a wide range of poultry diseases, which reduce the optimal production of the flock.  

During last few years several emerging diseases like IBD, aflatoxicosis, avian influenza, chicks anemia virus and egg drop syndrome and some unknown cause threat the poultry industry and causes huge damage to the farmers. 

So measurement to control such diseases should be taken for the profitable layer production.
Objectives:
1. To know the environmental effect on layer production.

2. To know the different environmental condition of layer farming.

Chapter II
Review of Literature
Arima et al. (1976), Jones, (2006), found that the egg quality of older hens was more severely affected by increased temperature than younger hens.

Beyer, 2005; Butcher and Miles, (2003) stated that viruses, which affect the mucus membranes of the respiratory and reproductive tract, such as NCD and IB, not only cause a decrease in egg production, but also cause the shell to become abnormally thin and pale.

Butcher and Miles, (2003), found that Epinephrine, a stress hormone, will cause a delay in oviposition and cessation of shell gland cuticle formation, which can cause pale shelled eggs to be produced. Stressors may include, amongst others, high cage density, loud noise and handling.

Charles and Payne, (1966); Quarles and Kling, (1974); Reece and Lott, (19803), stated that aerial ammonia in poultry facilities is usually found to be the most abundant air contaminant. Ammonia concentration varies depending upon several factors including temperature, humidity, animal density and ventilation rate of the facility. Chickens exposed to ammonia showed reductions in feed consumption, feed efficiency, live weight gain, carcass condemnation, and egg production

Clunies, Jones, (1992), found that hens laying thick shelled eggs retained more dietary calcium than those laying thin-shelled eggs. Although there was no difference in egg production between thick and thin shell layers, both egg and shell weight were greater for the thick shelled eggs.

Deaton JW, Reece FN, Lott BD.(1982), reported that 200 ppm ammonia for 17 days causes a significant loss in percent egg production and the hens lose a significant amount of weight with a reduced feed intake. Although not satisfactory, it appears that lesser amounts of ammonia (100 ppm) can be tolerated for short periods without an immediate drastic loss in laying performance if a choice has to be made between frozen waterers and cold stress versus atmospheric ammonia in the laying house.

Merat and Bordas (1982), worked with Fayoumi fowl at two temperatures – high and low and found that body weight did not differ significantly but feed consumption was lower at the higher temperature. result of stress experienced before the egg reaches the shell gland), subsequent layers are disorganized and thin or soft shelled eggs are a common phenomenon after stress.
Oarad, Z., Marder J. and Soller M., (1981), showed that higher temperature reduce the productive performance of layer hens (desert Bedouin fowl, the commercial white Leghorn and the two crossbreds.)

Sloan and Harms, (1984), showed that the decrease in feed consumption is probably connected to the loss in live weight at high temperatures observed by many investigators although this is not a constant finding.

Sterling et al., (2003), showed environmental temperature was correlated with many measures of performance including feed and water consumption, body weight, egg production, feed conversion, and egg weight 

Turkoglu et al., 1997; Ellen et al., (2000); Chastain, (2005); Kocaman et al., (2005),Recommended temperature and relative humidity values for caged layer houses should be 15-20°C and 60-70%.

Chapter III
Materials and Methods
Eight (8) layer farms of Manikganj and Two (2) layer farms of the Gazipur district were selected for the study. The flock was 20- 70 weeks of age. The strains were Hyline white, Isa Brown.  This study was conducted about 2 months.

1. Managemental System: -

Most of the birds were reared in cage system. One farm out of the ten was floor system. 

Table 2: age wise lighting schedule of layer birds on different farms
	Age
	Amount of light (L) and dark (D)

	0 to 3 Days
	22(L):2(D)

	3 days to 1 Week
	20(L):4(D)

	1 to 2 Week
	18(L):6(D)

	2 to 3 Week
	16(L):8(D)

	3 to 8 Week
	14.5(L):9.5(D)

	9 Week
	14(L):10(D)

	10 Week
	13.75(L):10.25(D)

	11 Week
	13.50(L):10.50(D)

	12 Week
	13.25(L):10.75(D)

	13 Week
	13.0(L):11.0(D)

	14 Week
	12.75(L):11.25(D)

	15 - 17 Week
	12.5(L):11.50(D)

	18 Week
	13.50(L):10.50(D)

	19 Week
	14.5(L):9.5(D)

	20 Week
	15(L):9(D)

	21 Week
	15.5(L):8.5(D)

	22 Week
	15.75(L):8.25(D)

	23 Week
	16(L):8(D)

	24 Week
	16.25(L):7.75(D)

	25 Week throughout  production cycle

production cycle
	16.5(L):7.5(D)



The layer farms were mainly dependent on natural day light. The extra required light was provided by using a 60 W bulb. 

Feeds and Feeding:

The birds were fed commercial layer feeds. 

Diseases Prevalence and Mortality:

There were some infectious and non-infectious diseases occurred in these 10 farms, they are recorded and diagnosed.

Bio-Security:

Birds were kept in well-dried litter and good hygienic condition. Routine vaccination was practiced with anthelmintics and other pro-biotics as preventive measure. 
Measurement of different parameters:
Productive performance was evaluated by measuring egg production, feed intake, and eggshell thickness. Feeding, egg collection, and recording were done once daily, in the morning from farmers record book. Egg production was recorded daily. Average egg weight taken by weighing only 30 eggs per week by random sampling. Feed was weighed at feeding time, usually every day, and than left in the feeder at the end of the week was weighed and subtracted from that which was added during the week. This gave the total feed intake for 1 wk. and from this total the daily feed intake per hen was calculated. 
Temperature (°C) and relative humidity (%) were recorded continuously by using a hygrometer. Concentrations of carbon dioxide (CO2, ppm), ammonia (NH3, ppm) were determined by utilizing Multiple Gases Detection Instrument. The levels of the gases and dust were determined in each particular day when the temperature is around 15- 27 °C and the relative humidity is 60- 70%. This is done to identify the genuine effect of those gases when the other parameters are normal.

Post-mortem examinations of dead birds from different experimental groups were performed in all cases. Specimens like liver, spleen, and intestine were considered to be significant for collection in separate sterile containers for the isolation and identification of causal agents using bacteriological examination. The mortality of the birds were recorded and the diseases diagnosis is based on followings:

Diseases record:

	Diseases
	Affected number of birds in different farms

	
	F-1
	F-2
	F-3
	F-4
	F-5
	F-6
	F-7
	F-8
	F-9
	F-10

	Bacteri-al

diseases
	Salmonellosis
	98
	102
	25
	110
	198
	210
	37
	20
	24
	27

	
	Colibacillosis
	5
	8
	3
	9
	20
	35
	7
	6
	6
	8

	
	Infectious Coryza
	5
	7
	3
	9
	20
	40
	7
	6
	8
	10

	
	Omphalitis
	10
	12
	6
	14
	38
	54
	8
	8
	10
	13

	
	Necrotic enteritis
	2
	3
	1
	1
	3
	5
	2
	0
	3
	3

	
	Mycoplasmosis
	13
	22
	8
	30
	82
	107
	8
	12
	12
	16

	Viral -diseases
	Gumboro
	15
	25
	13
	40
	78
	102
	17
	14
	17
	21

	
	Newcastte disease
	15
	27
	12
	40
	70
	91
	15
	15
	20
	25

	
	Avian Leukosis
	5
	5
	3
	9
	12
	16
	0
	6
	7
	8

	
	Avian influenza
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Fungal diseases
	Mycotoxicosis
	5
	7
	3
	9
	21
	41
	7
	8
	9
	12

	
	Aspergillosis
	1
	3
	2
	4
	3
	5
	2
	0
	7
	5

	Protozo-al diseases
	Coccidiosis
	37
	45
	19
	20
	43
	50
	7
	14
	16
	18

	Noninfe-ctious diseases


	Egg bound
	3
	7
	3
	9
	11
	16
	0
	6
	9
	8

	
	Egg peritonitis
	1
	1
	1
	0
	1
	2
	0
	2
	2
	1

	
	Malnutrition
	2
	3
	2
	4
	5
	7
	0
	6
	9
	8

	
	Cannibalism
	4
	9
	5
	9
	12
	17
	1
	4
	10
	8

	
	Heat stroke
	13
	15
	17
	13
	14
	24
	2
	9
	15
	14



Various equations for calculation:

a. Determination of egg production percentage:

Total no. of eggs produced

--------------------------------  X 100

No. of Layers 

b. Determination of mortality:

Total No. of  dead Birds 

-----------------------------------  X 100





Total No. of  Birds.

c. Feed consumption/bird (g):
(Amount of feed given – amount of feed leftover) 

-----------------------------------------------------------                             






Total No. of  Birds.


Chapter IV
Results and Discussion
Table 3: Effects of temperature and humidity on egg production, egg size, egg shell thickness and  feed consumption of layer bird.
	Temperature (°C)
	egg production %
	Average egg size (g)
	Egg shell thickness (mm)
	Feed consumption/hen/day (g)

	15.5
	75.1
	57.33
	0.337
	122.17

	18
	76.83
	55.7
	0.338
	118.08

	21
	78.18
	55.45
	0.332
	113.62

	24
	75.18
	57.87
	0.333
	114.23

	26
	78.4
	57.67
	0.335
	113.37

	30
	80.67
	55.52
	0.339
	107.45

	32
	78.33
	54.53
	0.318
	102.55

	35
	76.15
	54.7
	0.3
	90.233

	Relative Humidity (%)
	egg production %
	Average egg size (g)
	Egg shell thickness (mm)
	Feed consumption/hen/day (g)

	78
	76.05
	55.05
	0.34
	118.28

	76
	75.27
	55.2
	0.33
	119.13

	72
	76.98
	56.17
	0.338
	119.67

	68.2
	76.1
	57.28
	0.335
	121

	64.1
	77
	58.3
	0.37
	121.8

	60.3
	77.1
	58.07
	0.335
	120

	58
	76.33
	57.8
	0.3303
	121

	54
	76.15
	58.12
	0.333
	120


The above data indicate that the tolerable temperature for the layer is 15 - 27°C. Above 27°C feed consumption gradually decreases. At 35°C there is a remarkable loss of feed consumption. As feed consumption gradually decreases the egg weight and egg production also decreases. At lower temperature feed consumption were increased. The significant effect of high temperature is depending on egg shell thickness. In high temperature the shell thickness is decreased. There is no effect of low temperature on egg shell thickness. Temperature above 40°C causes heat stroke to the birds.On the other hand relative humidity has less impact on egg production, egg weight and feed consumption. The above data indicate that the egg production is higher at the 60 – 70 % relative humidity, otherwise it was lower, and however it was not so significant. There is no effect of relative humidity on egg shell thickness. The feed consumption and egg weight gradually decreases in high relative humidity. Data showed it had occurred at above 70% relative humidity. 
A negative correlation between daily feed consumption and temperature in poultry houses was detected. As the temperature of poultry house increased, feed consumption reduced. In addition to, feed conversion ratio also decreased. The reverse trend was observed in lower temperature.

Table 4: . Effects of different gasses (NH3, CO2) on egg production, feed consumption and egg weight of layer birds.
	CO2

(PPM)
	NH3

(PPM)
	Egg production (%)
	Feed consumption/hen/day (g)
	Average

Egg weight(g)

	500
	22
	78.45
	119.25
	56.85

	3000
	37
	72
	107.15
	57.7

	750
	20.5
	77.6
	120.5
	57.5

	1240
	23
	76.1
	119.65
	57.2

	1091
	27
	74
	116.85
	58.3

	998
	32
	72.15
	116.1
	57

	980
	30
	73.95
	116.2
	57.8

	2488
	24
	74
	118
	57.95

	2560
	12
	73.7
	117.6
	57

	2989
	8
	73.2
	117
	58

	1286
	15
	78
	120
	57.25

	1199
	18
	78.8
	122
	57.2

	895
	25
	77
	119.7
	58.3

	920
	13
	77.6
	122
	58.3

	1000
	14
	76.3
	121
	57.8

	983
	33
	73.6
	116.6
	58.55

	897
	37
	73.25
	115.8
	59


Due to the improper ventilation to the poultry houses, the level of different gases was increased. Such hazardous gases are CO2 and NH​3.

The practical tolerable level of CO2 is below 10,000 ppm and NH3 is below 25 ppm (Dr. Jim Chambers, Canadian Agri-food research Council, 2003). However the higher level of CO2 is injurious to the birds. Higher level causes significant loss in feed consumption, egg production and serious respiratory trouble. The amount of relative humidity, temperature, ammonia and carbon dioxide in winter and spring months indicated statistically significant in terms of the months of summer and autumn. This is because in winter there is low relative humidity and there is also a problem of proper ventilation.

The CO2 level in the experimental farm was not more than 3000 ppm and NH3 level was not more than 37 ppm. The previous data indicate that at 3000 ppm CO2 and 37 ppm NH3, due to the combined effect the egg production, feed consumption and egg weight were decreased significantly but not such impact on egg shell thickness. Data indicates NH3 level above 25 ppm effects on feed consumption, egg weight and egg production.

Table 5: Effect of floor space on mortality, egg production, egg weight and feed consumption
	Allotted space (cm2)
	Mortality

(%)
	Egg production (%)
	Ave. egg weight (g)

(g)
	Feed eaten/hen/day

(g)

	450
	3.9
	77.9
	60.31
	121.9

	525
	3.3
	76.4
	60.59
	122.3

	600
	0.75
	76.7
	60.73
	121.9

	750
	1.75
	77.25
	60.645
	121.15


The above data indicates that there is no effect of flock density on egg production, feed consumption or egg weight. Mortality was not so significant to describe, however in high density mortality rate was a bit higher. The higher density doesn’t directly influence mortality of layer birds; it makes them susceptible to diseases as diseases may transfer highly rapidly in dense population. 
 Table 6: Disease prevalence among  different farms of layer birds
Total number of birds were 38000 (F-1 to F-10). Among these, 3089 were died due to different disease or managemental faults. The percentage of the dead birds due to different reasons are given below: 
	Diseases
	Affected birds (%)

	Bacterial

diseases
	Salmonellosis
	27.5

	
	Colibacillosis
	3.46

	
	Infectious Coryza
	3.72

	
	Omphalitis
	5.6

	
	Necrotic enteritis
	0.74

	
	Mycoplasmosis
	10

	Viral diseases
	Gumboro
	11.1

	
	Newcastte disease
	10.7

	
	Avian Leukosis
	2.3

	
	Avian influenza
	0

	Fungal diseases
	Mycotoxicosis
	3.95

	
	Aspergillosis
	1.04

	Protozoal diseases
	Coccidiosis
	8.71

	Noninfectious diseases


	Egg bound
	2.33

	
	Egg peritonitis
	0.36

	
	Malnutrition
	1.49

	
	Cannibalism
	2.56

	
	Heat stroke
	4.4



Mortality of layer hens in Bangladesh occur every year due to outbreaks of several diseases. The above data indicate that layer birds are died due to bacterial diseases is about 51%,viral diseases 24%, protozoal diseases 9%, fungal 5% and non-infectious 11% . Newcastle disease was the earlier economically important infectious disease for native and commercial poultry (lslam et al. 1998), where as infectious bursal disease was first reported in 1992 with high morbidity. They also reported that this disease was one of the serious threats to the poultry industry in this country.  Among bacterial diseases salmonellosis in poultry shows more to 20% mortality and reduce egg production and hatchability for up to 20-30%  Fehervari, 1994; Haque et al., 1997. 

The above data indicates that salmonellosis (27.5%) was higher among all bacterial diseases. Gumboro (11.1%) and New castle disease (10%) was higher among other viral diseases. The occurrence of other diseases was comparatively lower.
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Figure 2:
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Figure 3:
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Figure 4:
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Figure 5:
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Figuer 6:
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Figure 7: 
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Figure 8 : Mortality of layer birds on different   layer farms
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Chapter V 
Conclusion 

The aim in layer production is to obtain the yield in a desirable level at the lowest cost. As the layer have spent their life in poultry houses, in order for the layer to be able to perform their yield capacities entirely, they should be kept in a good environment conditions with a good care as well as genetic features. An adequate environment within poultry houses is a very important requirement for success in the poultry industry. Chickens and their excreta creat different forms of air pollution, including ammonia, carbon dioxide, methane, hydrogen sulfide and nitrous oxide gases, as well as dust (Kocaman et al., 2005). Gases such as carbon dioxide, ammonia and methane may accumulate and reach toxic levels if adequate ventilation is not maintained. These different air pollutants may cause risk to the health of both chickens and farm workers. Poor environments normally don't cause disease directly but they do reduce the chickens' defenses, making them more susceptible to existing viruses and pathogens (Quarles and Kling, 1974). If the birds light environment is managed in the proper way, then egg production for layers can be maximized. Another factor of the birds microenvironment which needs to be managed properly is temperature. If the poultry house environmental temperature is allowed to exceed normal ranges, then egg production, egg size, and growth will be negatively affected. These factors along with others affect the birds metabolism which in turn is responsible for the output of eggs, meat, and body heat to maintain normal physiological processes and functions.
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