
Introduction

The poultry production in Bangladesh is characterized predominantly by the small scale backyard rearing for long time. Almost all rural household has some poultry and women are the raisers of these chickens. They rear traditionally their native birds as scavenging system with very small profit. Poultry keeping are one of the most appropriate incomes generating activities for rural women. A small scale poultry rearing has become a beneficial occupation for the women and young generation of the country. 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. 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 in Bangladesh. 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 production has increased from 22 to 30% of all animal protein and is thought to increase to 40% before 2015 (IFPRI, 2000). 
Poultry population estimates differ depending on the source of information. According to numbers provided by the Government of Bangladesh’s Livestock Department, the total chicken population is steadily increasing, from about 143 million birds in 2001 to 195 million birds in 2006. In Bangladesh more than 130 hatcheries are producing 3.4 millions of day old chicks per week. About 30,000 commercial broilers and layer farms are supplying 26 million metric tons of poultry meat and 5210 millions table eggs per year (DLS 2008). Growth in the livestock sector has also been consistent in Bangladesh. In 2004-05 the growth rate in GDP for livestock was the highest at 7.2% compared to other sub-sectors at 0.2% for crops and 3.7% for fisheries. Poultry is a major contributor to this growth. This upward trend is attributed to increases in income, rising population, and urban growth which are resulting in higher demand of poultry products. An estimation of Asian Development Bank shows that the commercial poultry sector in Bangladesh grew by 20% annually up to 2007 and supported 5 million people directly and indirectly through 150,000 commercial farms (ADB, 2007).

Table 1.Distribution of poultry by Administrative Division

	Division
	Commercial


Number        %
	Backyard


Number
        %
	Total

Number
        %

	Barisal                                 

  

Chittagong

Dhaka

Khulna

Rajshahi

Sylhet
	1001077
4.6            
4281804       19.6                                                                                                                                                         

11634021     53.3           

 1668594
 7.7

2052593
 9.4

1171560
 5.4
	17172806  10.3

30626134  18.4               

36749528   22.1

21980208   13.2

52296364   31.4

7763610
4.7
	18173883      9.7

34907938       8.5
48383548      25.7

23648801       12.6

54348957       28.8

8935171
4.7

	Total
	21809649    100.0
	166588650  100.0
	188398299   100.0


(Source: Bangladesh Bureau of Statistics, June 2006. pp. 172-198.)

According to recent figures provided by the Bangladesh Poultry Industries Association, there has been a steady and linear increase in egg production from 3430350000 in 2001 to 6626813000 in 2006, linked to the expansion in commercial production. In Chittagong, the presence of commercial poultry is much lower with a ratio of 0.14:1. In Chittagong district, it is 0.43:1 (Bangladesh Bureau of Statistics, June 2006, pp. 172-198).

 In Bangladesh, commercial poultry production using improved genetics, feeds and manage​ment has grown rapidly since the early 1990s in response to increased market demand for livestock products including poultry. The total poultry population in the country increased from 91 million in 1990 to 101 million in 1992, 123 million in 1995 and 153 million in 1997. This increase occurred almost entirely in the commercial poultry sector. In 1998, there was a sharp decline in the population to 138 million due to a severe flood. The population then stabilized at around 140 million until 2006 (figures from FAOSTAT – http://faostat.fao.org/default.aspx).

Table 2.  Production, requirements and deficits of livestock products 

	Products
	Per capita need
	Per capita availability
	Total need (year)
	Total yield
	Total deficit

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


(Source: DLS, 2008)

The poultry breeder farms in Bangladesh import parent stock of layer from abroad. After rearing in intensive condition, they collect fertile eggs from parent stock to produce day old chick. Farmers get commercial layer/pullet strain from these breeders’ farms. But these types of layer strain can not be properly adopted in the climatic condition of Bangladesh. These strains are reared under intensive condition. According to (Bhuiyan et al., 2005) the village flock of poultry in Bangladesh is dominated by non-descript local chicken and there are smaller populations of Naked Neck, Aseel, Hilly and Red Jungle Fowls. Studies shows (Bhuiyan et al., 2005) that the genetic distance between these birds in Bangladesh are small.  The flocks in the villages are small with 3-10 birds and the annual egg production per hen may be between 40 – 60 eggs although the yield can go up to 120 eggs through selection, according to (Amber, 1999). There are an estimated 140 million birds kept by women. (http://www.ilri.org/Link/Files/Theme3/Avian%20Flu/bangladesh%20poultry%20systems.pdf).

Recent studies indicated that the egg production at smallholder level could be doubled in the existing production system through intervention of crossbreeding in the semi-scavenging poultry model (Rahman et al., 1997). The semi-scavenging poultry rearing model has been developed in Bangladesh by the Department of Livestock Services (DLS) and the Bangladesh Rural Advancement Committee (BRAC) for rural smallholder farmers (BRAC, 1994). The model comprises small units of breeders, mini hatcheries, chick rearing units and the smallholder farmers as end-producers with small flocks of 10 Sonali (RIR x Fayoumi) crossbreed hens (Saleque and Mustafa 2007). It has been shown that RIR and Fayoumi are successful parent breeds in the government farms. Ambar et al., (1999) named the cross between RIR male and Fayoumi female as "SONALI" (golden colour in Bengali).  In the semi-scavenging poultry model, the Sonali chicks are reared in confinement during the first 8 weeks of age in the chick rearing unit after which they scavenge part-time for some days in the smallholder farmer's yard and are gradually shifted to the existing scavenging system. Sonali performed best among eight exotic breed combinations with highest egg production (156 eggs/hen/ year), lowest mortality and highest profit per hen (Rahman et al., 1997). In another study, the productivity of Sonali was found to be higher and more profitable compared to RIR and Fayoumi under smallholder hill farming condition with feed supplementation (Rahman et al., 1998). DLS in the 1980s found that a cross between a Rhode Island male and a Fayoumi female stood out and this crossbred was named Sonali (golden). Rahman et al., (1996) reported that the parent lines Rhode Island Red (RIR) and Fayoumi performed well and the cross between them, Sonali also produce better under confinement. There was however a marked difference in favor of the crossbred under scavenging conditions, irrespective of the quantity of supplement fed daily (25 g or 75 g). 
Sonali bird produces first egg at 18-19 weeks of age and 50% egg production gains at 155 days. The peak production attains at 27-29 weeks of age. The livability of Sonali bird is about 96%, when grower and 94%, when layer. Feed efficiency of this strain is 90%. The egg weight of Sonali bird is 54 gm. The net egg production (72 wks.) is 275 eggs.

 Table 3. Rate of lay, % for pure breed and crosses, and hybrid vigour

	Feeding system
	RIR
	Fayoumi
	Sonali
	Hybrid vigour

	Free access, in confinement
	46
	49
	50
	+5%

	Scavenging + 75g supplied feed
	19
	20
	33
	+69%

	Scavenging + 25g supplied feed
	12
	10
	18
	+64%


(Source: Rahman et al., 1996)

The performance of layer is evaluated by egg production and mortality. Different factors such as age, season, climate, feed etc. influence the production performance of layer. Sterling et al., (2003) showed that environmental temperature was correlated with many measures of performance including feed and water consumption, body weight, egg production, feed conversion and egg weight.

The climate of Bangladesh is characterized by high temperature and high humidity, heavy rainfall, and marked seasonal variations. It is hot and humid in summer and cool in winter. During the monsoon, it rains heavily, average rainfall being 136.42˝. Rainfall from September to November is less but occasionally very heavy and usually associated with violent tropical cyclones that develop over Bay of Bengal (Virtual Bangladesh). The season of Bangladesh broadly divided into four season according to the month. These are December-February, March-May, June-August and September-November. The average temperature during the season December-February is (52.2-81.4ºF) and the average humidity is (39.45-91.55%). The average temperature during the season March-May is (74.32-88.45ºF) and the average humidity is (47.50-88.15%).  The average temperature during the season June-August is (79.19-86.52ºF) and the average humidity is (45.56-71.12%).  The average temperature during the season Septamber-November is (75.39-84.62ºF) and the average humidity is (51.17-90.07%). The temperature starts rising from April (89.23°F to 91.91°F) and continue up to October (85.81°F to 87.35°F). However, it is extremely hot (high at 94.03°F) from May to August and very low (lowest at 52.16°F) in December and January. Although the temperature during the hot season (May to August) is high, the heat is made uncomfortable by high humidity. So the high humidity along with high temperature aggravates the entire situation more unfavorable for layer rearing (Saleque, 2007). Sterling et al. (2003) correlated environmental temperature with many measures of performance including feed and water consumption, body weight, egg production, feed conversion and egg weight. Ellen et al. (2000) showed that reduction in egg production under heat stress may be related to altered respiratory pattern, while Sterling et al. (2003), showed that reduction in environmental temperature, leads to consumption of more feed in order to maintain body heat.
Table 4: Temperature and its effects on egg production:

	Temperature (°C)
	Effects

	11 - 26
	Good production.

	26 - 28
	Some reduction in feed intake.

	28 - 32
	Feed consumption reduced and water intake increased; eggs of reduced size and thin shell

	32 - 35.
	Slight panting

	25 - 40
	Heat prostration sets in, measures to cool the house must be taken

	40 and above
	Mortality due to heat stress


(Source:  Kekeocha, 1985: Poultry production handbook. London, Macmillan Publishers Ltd.)
Arad et al., (1981) stated that higher temperature reduce the productive performance of layer hens. At 35°C there is a remarkable decrease in feed consumption. A negative correlation between daily feed consumption and temperature in poultry was detected. As the temperature of poultry house increased, feed consumption and feed conversion ratio is reduced. A humidity level above between 75 and 80% while in the dry season it is about 75 percent will cause a reduction in egg laying 65% (Tinuoye, 1990). 
Sonali bird can produce higher percentage of egg in scavenging system compared to other strain. They can be easily adopted in the environmental condition of Bangladesh. Though most of the backyard poultry rearers raise Sonali bird, but there is no work has yet been done to understand the effect of age, season etc on egg production of this chicken. Therefore, the objective of this study was to investigate the effects of age, season and year on egg production, feed consumption and mortality in private farms in Mirsorai upazilla located within the Chittagong district of Bangladesh.

Objectives:

· To know the production performance of Sonali bird.

· To investigate the effect of seasonal variation on egg production of Sonali bird.

· To know the mortality percentage of Sonali bird.

Review of literature

Arad et al., (2008) reported that the effect of daily exposures to increasing ambient temperatures (for 7 months) on egg production was evaluated in the desert Bedouin fowl of Sinai, a commercial White Leghorn and the two reciprocal cross breds. High ambient temperatures did not adversely affect egg weight, laying rate or output per bird (g egg per day per g body weight) of the acclimated hens. Best productivity was attained during periods of exposure to 38 to 40° C in all breeds. Rates of decrease from maximal productivity to productivity at 42 and 44 °G differed with breed. Productivity of Leghorn and Leghorn x Sinai crossbred decreased curvilinearly above 40 °C, while productivity of Sinai and Sinai (Leghorn crossbred decreased at 42 °C and then stabilized. 
Bahar et al., (2006) observed that air of poultry house and productive performance were significantly affected from seasonal changes. In winter and spring months, the amount of feed consumed per kg egg production was found higher in terms of summer and autumn months. In addition, there was a negative and significant correlation between relative humidity and egg production.
Dafwang, (1987) reported that pullets should be reared in such a way that they do not come into peak production during the hottest months of the year.

Donkoh and Atuahene, (1988) noted that high environmental temperatures cause food intake to decrease and often result in inadequate nutrient intake contributing to poor performance. When nutrient intake is shifted by the influence of temperature on food intake, the adverse effect on productivity (growth or egg output) may be alleviated through improved feed formulation by adjusting the nutrient density to compensate for the altered intake of food. Improved feed management and better housing systems can partially compensate for low feed intake caused by high environmental temperatures.

Elijah and Adedapo, (2006) reported that the results of the analysis using both descriptive and inferential statistics such as mean, coefficient of variation, multiple regression analysis show that climatic variables (temperature, rainfall, wind speed and relative humidity) in Ilorin contribute about 81%, 96% and 43% to the variance in poultry egg production, feed intake and outbreak of diseases of poultry production respectively. While temperature has an inverse relationship with poultry feed intake, high relative humidity in the study area usually encourage outbreak of poultry diseases which invariably reduce egg production feed intake. High ambient temperature decreases feed intake and utilization in livestock animals except in a laying hen where high ambient temperature increases feed intake and metabolic heat production.
Hutchinson and Taylor, (1957) reported that there was no relation between the egg yields and the variations in absolute and relative humidity.

Ilorin, (1985) and Kekeocha, (1958) concluded that the optimal laying temperature being between 30°C-33°C. Relative humidity at Ilorin in the wet season is between 11° and 26°C.

Kekeocha (1978) and Dafwang (1987) reported that age and disease among others, are factors that affect the productivity of laying hens.

Loosh and Blake, (1999); Willamson and Payne, (1978) and Smith, (1975) reported that temperature has greater effect on feed intake and utilization. 
Ogbogu, (1988) noted that the comfort zone for layers is between 13 and 21°C and that at 30 - 40°C, the egg size and number produced dropped drastically due to reduced feed intake.

Oluyemi and Robert (1979) noted that the laying pattern of the laying hen as in 4 phases; gradual rise, peak, plateau and gradual decline to the point that it would not be economically justifiable to retain the hen in the flock. They also reported that from 62nd week of age, the number of eggs produced begins to drop gradually to practically nil. 

Payne, (1966) noted 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.

Rahman et al., (1998) noted that the productivity of Sonali was found to be higher and more profitable compared to RIR and Fayoumi under smallholder hill farming condition with feed supplementation. 

Rahman et al., (2004) showed that there was a slight improvement in egg production from the crossbreed of Fayoumi male and RIR female compared with the reciprocal cross; however age at onset of lay, fed intake and mortality did not differ. 

Saleque et al., (2003) reported that the seasonal changes with the change of temperature and humidity increase the disease prevalence; and during hot and humid weather (March to August) almost all diseases reached at the pick. Lower mortality was noticed from August to December and January to March in all years. Temperature is very favorable during this period. High mortality was mainly found due to heat stress, salmonellosis and colibacillosis.

Saleque et al., (2003) also reported that the temperature during the hot season (May to August) is high; the heat is made uncomfortable by high humidity. So the high humidity along with high temperature aggravates the entire situation more unfavorable for layer rearing.

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.
Tinuoye, (1990) A humidity level above between 75 and 80% while in the dry season it is about 75 percent will cause a reduction in egg laying  65%.

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%.  

Materials and Methods

3.1. Study Area
The study was performed at Mirshorai poultry farm and hatchery, Mirshorai, Chittagong.  It is a hilly area of Bangladesh where Sonali layer strain, the crossbred of Rhode island red and Fayoumi breed is reared.

3.2. Study Period and Study Population 

The study was conducted for four weeks. The study population was 40,000 over four years (2007 to 2010). The study was done in five batches during my internship placement. During the placement, management and all other husbandry practices were practiced and the data were collected from the record books of the farm.  Then data was put into the MS Excel sheet and analyzed.

3.3. Management systems of the farm
All of the batches of bird were reared in floor system. 
3.3.1. Housing:

Under modern conditions the hen is required to lay many eggs throughout the year and this objective can be achieved if a comfortable shed is provided for them. The houses were multistoried. The temperature, intensity of light and ventilation was monitored daily.

Table 05. Floor Space in the farm :

	Age
	Space (sq.ft\bird)

	1-3days
	0.3-0.5

	4-7days
	0.6

	3 weeks
	1.0

	4-8weeks
	2.0

	9-15 weeks
	2.5

	18 to above
	3.0-3.5


Width and length of the house
The width of the controlled poultry house should not be more than 40 ft wide. The width of all the houses was same as recommended. The length and width of Sonali bird house was 350 ft and 40 feet respectively.

Shape of roof, building material and construction
The roof of sheds was multistoried shed type that was proven to be suitable for Sonali bird. The foundation of the building made of concrete and floor was also made of concrete. 

Preparation of the Houses

· Cleaning: After removing any live/dead bird, all remaining feeds, equipments, litter, the wall and floor were scraped, scrubbed and cleaned thoroughly with phenyl water (2-3 ml\liter). 
· Disinfection: Then the house was disinfected with chlorinated (ClO2) water and 2% chlorinated water. The roof and wall were disinfected by spraying. 

· Fumigation: Before entering new batch, fumigation is completed by formalin and KMnO4. In this farm the insecticide are used immediately after removing the old breeders.

3.3.2. Management during Brooding-Period 

In the farm brooding and growing house were same. In order to reduce the chance of contamination and transportation stress male had separate brooding and growing house.
3.3.3. Preparation of Chick Guard and Brooder:
Chick guard was made of tin to preserve heat. Each guard was ready for 500 chicks. The chick guard was made of metal sheet the hover was set approximately 3 feet above from the chick level.

3.3.4. Feed and water management
Fresh and clean chlorinated water was provided to the birds. Disinfectants were rotationally changed. Fresh and clean feed of brand name Paragon (USHA) feed and Provita feed were provided and chain feeder were used to minimize contamination. 

3.3.5. Lighting management

The lighting management was fully artificial and kept 16 hours from 28 weeks till the total production period. The lighting programme was started at 3 a m and ends at 7 p m.

Table 06. Lighting schedule from 24 weeks till production period:
	Age in weeks
	Duration of light
	Intensity (lux)

	24
	13
	>40

	25
	14
	>40

	26
	15
	>40

	27
	15 ½
	>40

	28-end
	16
	>40


3.3.6. Ventilation
Ventilation is very important to ensure adequate fresh air supply, effective temperature control of the birds. The ventilation was maintained by exhauster fan. Cooler were used to keep the environment cool in each shed in this farm.

3.3.7. Vaccination & Medication Management  
Table 07. Vaccination schedule followed in the farm:
	Age
	Name of disease
	Name of vaccine

	DAY-1
	IB+ND
	MA5+Clone30(live)

	DAY-6
	Coccidiosis
	Immucox2 ( 5 strain )

	DAY-7
	Reo
	Reo 1133 (live)

	DAY-10
	Gumboro
	D-78(live)

	DAY-12
	ND
	G+ND(Killed)

	DAY-21
	Gumboro
	D-78 (live)

	DAY-28
	ND
	ND (Lasota)

	Week-6
	Coryza, Fowl Pox, Salmonellosis
	Coravac, Ovo-Diptherin, SG9R

	Week-7
	Mycoplasmosis
	M.G.Inac

	Week-9
	IB, ND, Fowl Cholera
	MA5, ND(Lasota) live Multinune K5

	Week-10
	Reo
	Reo Inac

	Week-11
	AE + F.Pox
	AE+Pox

	Week-12
	Salmonellosis
	SG9R

	Week-13
	IB, ND
	MA5 (live), ND(Lasota) live

	Week-14
	I.Coryza, Mycoplasnosis
	Coravac, M.G.Inac

	Week-15
	EDS
	EDS

	Week-16
	Fowl Cholera
	Multimune K5

	Week-18
	Rco+IB+ND+G
	Reo+IB+G+ND


Table 08. Vitamins and Medicine Schedule:
In order to prevent the birds from the different diseases & maintain the proper growth, sexual maturity and production performance vitamins supplement is must. So in Mirsorai Poultry Farm and Hatchery; the following vitamin & medicine schedule was followed-

	Age
	Vitamins and other drug used through feed and water
	Medicine


	Week-1
	Vita-C,Vita-E,Dextrse
	Cinoflox 10%

	Week-2
	Vit-K,Vita-C,Vita-ES, Chick-Tonic
	Cinoflox 10%

	Week-3
	Sancal-P vet ,Vita-ES, Acid Pak
	Amprolium 12%

	Week-4
	Superliv, , Chick-Tonic, Vita-ES
	Tiamutin 45%

	Week-5
	Vit-K, Acid Pak,Vita-ADE
	Tiamutin 45%

	Week-6
	Rena-ws, Biovit B+C, Vita-E
	

	Week-7
	Chick-Tonic, Sancal vet, Acid Pak
	

	Week-8
	Vita-ADE,Vita-k, Calphovet
	Tiamutin 45%

	Week-9
	Superliv, Rena-ws, Vita-ADE
	Amoxicillin 30%

	Week-10
	Chick-Tonic, Sancal vet, Acid Pak
	

	Week-11
	Poulnex, Biovit B+C, Biolyte
	Poulnex

	Week-12
	Vita-ES, Superliv, Vita-ADE
	

	Week-13
	Sancal-P, B-Complex
	

	Week-14
	Chick-Tonic,Vitamix-ws,
	Tiamutin 45%

	Week-15
	Vita-ADE,Acid Pak, Superliv,
	

	Week-16
	Poulnex, Rena-ws,
	Poulnex

	Week-17
	Vita-ES, Vita-ADE,Vita B+C
	Timsen

	Week-18
	Sancal-P, Chick-Tonic, Acid Pak
	

	Week-19
	Superliv, Vita-ADE,Acmezyme
	Tiamutin 45%

	Week-20
	Ascarex, B-Complex, Acmezyme
	Ascarex

	Week-21
	Rena-ws, Vita-ADE, Acid Pak
	

	Week-22
	Sancal-P,Vita B+C, Vita-ES
	

	Week-23
	Vita-ADE, Acmezyme, Sancal-P
	


3.3.8. Bio Security
Mirshorai poultry farm and hatchery maintains strict bio-security measures. Birds were regularly vaccinated and dewormed to control disease incidence. Disposal of dead birds and waste in disposal pit was carrying out. Dead birds were dumped in a septic tank, which was away from farm sheds and off place. Entrances of visitors were strictly prohibited. Regular spray and washing was undertaken in the egg collection room and around the farm houses. The foot water bath water was changed regularly. The supervisory personnel entrance from one shed to another was strictly prohibited. If required older to younger age group followed. All workers and visitors were took shower and used clean and calendared farm clothes. All in all out system was followed. The vehicles that are allowed to enter farm area were sprayed and washed with disinfectant treated water. Regular programme was undertaken to control predators like rats, mongoose snakes eats, dogs and wild birds. Chlorine-di-oxide was used in foot bath water in every shed in the farm.
3.4. Collection of data:

Productive performances were evaluated by measuring egg production, feed intake and mortality% of birds. Feeding, egg collection and recording were done daily, in the morning from the record book of the farm. Egg production was recorded daily. Feed was weighted at feeding time, usually every day, and than left in the feeder at the end of the week was weighted and subtracted from that which was added during the week. This gave the total feed intake for 1 week and from this total the daily feed intake per hen was calculated. The mortality of the birds were recorded. 

3.5. Temperature and humidity:

There is no great difference in temperature from one region to another, but some variations are observed from year to year (www.wunderground.com). So the national average temperature and humidity were considered for this study. 
3.6. Data Analysis

Raw data were tabulated in Microsoft Excel and data were analyzed by One-Way ANOVA of Compare Mean Procedure of SPSS11.5. Least Significant Difference (LSD) test was performed to know the significant difference among the groups.
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Fig. 1: Map of Chittagong district indicating  thana where  Mirsorai Poultry  Farm and Hatchery are situated.

Results and Discussion

Effect of season: Table. 09 shows that egg production and mortality was varied significantly in different season. The number of eggs produced was highest in March- May (8238 ± 90.15) and lowest during the December-February (4017.25 ± 849.77). Generally, the hot season doesn't favor egg production because of the heat stress experienced during this period (Abdu et al., 1982). Feed intake decreases with increase in temperature (Payne, 1966). Dafwang (1987) opinioned that pullets should be reared in such a way that they do not come into peak production during the hottest months of the year. The temperature of Mirshorai upazilla, where this work was carried out, ranges from 65.32 – 84.5°F during the hot season. The temperature obtained in June-August and September-November is far higher than 78.8°F which may account for the reduction in eggs produced during this period. Ogbogu, (1988) noted that the comfort zone for layers is between 55.4°F and 69.8°F and that at 86 - 104°F, the egg size and number produced dropped drastically due to reduced feed intake. Season had a highly significant effect (P< 0.05) on egg production and mortality (Table. 09). From the (Table. 09) it is clear that there was significant difference in mortality rate from one season to another season, where highest mortality was found during the season of December-February (6.92 ± 1.5) and lowest mortality rate was found during the season of June-August (1.42 ± 0.15). Number of female was almost same except difference during the season of September to November (9914.00 ± 3.57).
	Season
	Mortality
	No of female
	Egg production

	Dec-Feb
	6.92 ± 1.5 a
	9952.58 ± 17.57a
	4017.25 ± 849.77a

	Mar-May
	1.83 ± 0.24b
	9967.58 ± 2.34a
	8238 ± 90.15b

	Jun-Aug
	1.42 ± 0.15c
	9946.9167 ± 1.65a
	6677.50 ± 550.20c

	Sep-Nov
	2.75 ± 0.52d
	9914.00 ± 3.57b
	5920.08 ± 550.20c


Table. 09: Seasonal variation in egg production and mortality (ME ± S.E):

Column means bearing different superscripts are significantly different (p<0.05).
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Effect of age: 

(Table. 10) shows that age had significant effect (P<0.05) on egg production and mortality of Sonali birds. There was a highly significant difference in egg production in different age groups. From (Table. 10) It was observed that highest egg production was observed in age group 31-37 wks (8130.96 ± 271.61) and it was significantly differ from previous age group (4531.89± 605.17) and other age group. There was no variation in egg production between the age group of 31-37 wks and 38-44 wks There was a decrease in the number of eggs produced till the end of the laying period, from 45 - 51 weeks, 52 - 58 weeks, 59 - 65 weeks and 67 - 71 weeks (7022.75 ± 236.08, 6488.27 ± 41.59, 5682.75 ± 65.41 and 4056.96 ± 203.35 respectively). This observation is in agreement with (Oluyemi and Robert, 1979) who described the laying pattern of the laying hen as in 4 phases; gradual rise, peak, plateau and gradual decline to the point that it would not be economically justifiable to retain the hen in the flock. A major difference in this work however, is that the decline in egg production was determined more by festive seasons like Eid-ul-fitre, Eid-ul-azha, Durgapuza, and Christmas when poultry farmers dispose of their flocks because of the high demand of chickens for which consumers are willing to pay sometimes as high as four times the normal price of a spent layer bird. The mortality rate in different age groups was not in significant variation, except in age group 67-71 wks. There was high mortality (12.83 ± 1.65) and had a significant difference from other age group of birds. This high mortality rate at this stage may be due to a large number of culled birds as a result of the low number of eggs produced. This is also in agreement with Oluyemi and Robert, (1979) who reported that as from 62nd week of age, the number of eggs produced begins to drop gradually to practically nil. In case of feed consumption rate in different age group there was some significant differences were shown in (Table. 10), where age group of 24-30 wks and 38-44 wks (149.5 ± 1.08 and 148.14 ± 0.40 respectively) showed no significant variation at all. But it differs from the age group of 31-37 wks. The age group of 45-51 wks, 52-58 wks and 67-71 wks had not shown any significant variation in feed consumption. The age group of 59-65 wks was shown to consume feed (140.25 ± 0.39) which was in significant variation with other age group of birds. The number of female had significant variation (Table. 10) in different age group.
Table. 10: age group variation in egg prduction, feed consumption and mortality (ME  

 ± S.E):
	Age
	mortality
	Feed consumption
	No of female
	Egg production

	24-30
	3.11 ± 0.23a       
	149.5  ± 1.08a 
	9989.61 ± 1.241a
	4531.89± 605.17a

	31-37
	2.21 ± 0.19a 
	158.14  ± 0.49b 
	9972.27 ± 0.80b
	8130.96 ± 271.61b

	38-44
	1.5  ± 0.17a 
	148.14  ± 0.40a 
	9956.96 ± 0.58c
	7801.85 ± 27.48b

	45-51
	1.75  ±0.15a  
	141.574± 0.26cd 
	9947.64 ± 0.57d
	7022.75c ± 236.08

	 52-58
	2.68  ± 0.38a 
	141.71  ± 0.19cd
	9931.46 ± 1.43e
	6488.27d ± 41.59

	59-65
	2.86 ± 0.30a 
	140.25   ± 0.39c
	9908.14 ± 1.43f
	5682.75e ± 65.41

	67-71
	12.83 ± 1.65b  
	142.67  ± 0.31cd
	9860.17 ± 6.06g

	4056.96f ± 203.35


Column means bearing different superscripts are significantly different (p<0.05).
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Effect of year: 

Table 11 shows that year had no significant effect (P<0.05) on egg production mortality rate of Sonali bird. The number of eggs produced fluctuated from 2007 to 2010 with 2007 recording the highest number of eggs produced (6419.83 ± 275.16). However, the number of eggs produced dropped in 2010 (5971.35 ± 330.83) before, the number of egg produced in 2008 and 2009 was (6351.67 ± 297.03) and (6419.75 ± 275.20) respectively. The mortality rate had no significant variation in different years of 2007-2010 (Table.11). In 2007 the mortality rate was the highest (4.14 ± 0.77) and lowest mortality was recorded in the year of 2009 (2.37 ± 0.34). In various years, the climatic and weather situations change and this exerts an influence on rainfall, temperature, relative humidity and disease outbreaks. This is the major reason why there were significant differences in number of eggs produced in different years.
            Table. 11: Yearly variation in egg production and mortality (ME ± S.E):
	year
	No of female
	Egg production
	mortality

	2007
	9939.60 ± 5.95
	6419.83 ± 275.16
	4.14 ± 0.77

	2008
	9939.32 ± 5.92
	6351.67 ± 297.03
	4.10 ± 0.76

	2009
	9939.30 ± 5.99
	6419.75 ± 275.20
	2.37 ± 0.34

	2010
	9939.93 ± 5.82
	5971.35 ± 330.83
	4.02 ± 0.71

	Statistical significant
	NS
	NS
	NS


NS= Not significant ((p<0.05).
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Conclusion

It can be concluded that season and age had significant effects on egg production, feed consumption and mortality, while year had not significant effect on egg production. Hence, the need to adjust for these factors in making comparisons between and within flocks of the farm. For maximum egg production, the best time to start rearing pullets in the study area is the month of January or February, so that their peak production will fall between the months of June and August. For profit maximization, laying hens should not be kept in the flock beyond the 62nd week of age before disposing them as spent layers.
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