
CHAPTER- I
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Poultry farming is emerging as a strong agro-based industry from the backyard poultry rearing system to commercial intensive rearing systems in Bangladesh. In Bangladesh, small and large-scale poultry farm are expanding rapidly, which are providing meat, eggs and employment. There are 123 million chickens FAO, (2002) and about 50,000 poultry farms FFYP, (2003) available in Bangladesh presently. However, from another census it was found that 12.89% poultry birds came from non farm source, 51.95% from small farms, 27.43% from medium farms and 7.73% from large farms BBS, (2003). Poultry constitute 30% of animal protein and will increase to 40% before 2015 IFPRI, (2000). As an important sub sector of livestock production, the poultry industry in Bangladesh plays a vital role in economic growth and simultaneously creates numerous employment opportunities. The poultry industry, as a fundamental part of animal production, is committed to supply the nation which is a cheap source of good quality nutritious animal protein in terms of meat and eggs Akter and Uddin, (2009). Banerjee, (2005) also observed that in comparison to other livestock sectors, poultry requires less investment to start the farming. Person from low income group may also start the business on a small scale, Poultry farming offer opportunities for fulfillment or part-time employment particular women, children or elderly person on the farm operation.
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Poultry meat and eggs contribute approximately 33% of total animal protein supplied in the country Ahmed and Islam, (1990). Farm produced meat and eggs are gaining popularity throughout the country. Hossain, (1999) stated that farm produced broilers, spent hens and cockerels constitute about 55% of the total chicken meat, while farm produced eggs are 82% of the total eggs marketed in Dhaka. The total chicken population of the country was 212.5 million in the year 2007-08. The per capita availability of meat was 20gm/day and 40 eggs/year in the year 2007-08. Total production in the years 2002-2008 was meat- 0.91 – 1.04 million ton at a growth rate of (114.3%), and eggs- 4770- 5653 million numbers at a growth rate of (118.5%) DLS, (2007). The Demand was 15174 million number (104/head/ year) and supply was 5653  (38.74/  head/year) in the year 2008 BBS, (2009). 
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The demand of the egg and meat is high in our country but the supply is not enough. Indigenous chicken are principal suppliers of poultry meat and eggs of Bangladesh and are contributing about 75.06% egg of the country .The egg production of deshi hen is about  30-70 egg per year, where as the exotic strains produces 300 eggs per year Haque et al., (1993). This data clearly indicate that the availability of poultry meat and eggs is still very much lower in Bangladesh in spite of the significant development in the commercial sector during the last 10 years.

Poultry feed is food for farm poultry, including chickens, ducks, geese and other domestic birds. Feed for poultry mostly consists of grain Pattison, (2008). A portion of commercial feed, typically around a quarter, is known as bulk and is indigestible. The amount of bulk is referred to as bulk density Fuller, (2004). The quantity of feed and the nutritional requirements of the feed, depend on the weight and the age of the poultry as well as the season Damerow, (2012). Healthy poultry require a sufficient amount of protein and carbohydrates, along with the necessary vitamins, dietary minerals, and an adequate supply of water. The feed must remain clean and dry; contaminated feed can infect poultry. Damp feed encourages fungal growth. Mycotoxin, as an example, is "one of the most common and certainly most under-reported causes of toxicosis in poultry" Pattison, (2008). For privately raised chickens, feed can be delivered through jar, trough or tube feeders.
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In industrial agriculture, machinery is used to automate the feeding process, reducing the cost and increasing the scale of farming. For commercial poultry farming, feed serves as the largest cost of the operation James et al., (2010). Rosenberry, (2002) stated that, good quality feed has a several advantages over lower quality feeds i.e; better feed efficiency, faster growth rate, lower mortality, higher survivability and better meat and egg quality etc. Moreover, higher quality feeds also drastically reduce the risk of diseases. A good number of feed mills in Bangladesh are producing compound poultry feeds. These are purchased by farm-owners according to their need in order to nourish the poultry birds. Farmers do not have enough facility to evaluate the quality of the prepared or compound feeds. The level of nutrients in the ration prepared in different feed mill may vary from company standard. Deficiency of a particular nutrient in the ration, generally unnoticed by the farm owners can cause an undesirable effect on production.

· Objectives of the study: 
· To ascertain the nutrient status of compound layer layer feeds produced in four different feed mills in Bangladesh

· To compare between the company standard value and the actual value of nutrients in the ration of layer layer in different companies.

· To explore the quality of compound layer feeds on the basis of laboratory analysis.

· To solve the problems faced by different poultry farms.
· To suggest the best poultry feed producing company following standard value.

· For the development of poultry sector in Bangladesh by increasing the productivity and profitability of layers.

CHAPTER –II
2. REVIEW OF LITERATURE

  
Poultry is one of the most prospective sectors for development. It is a quick returnable enterprise that needs relatively small investment. To meet the shortage of protein supply with in a shortest possible time, expansion of the poultry sector is essential. The expansion of poultry sector depends on among other thing, on the profitability of chicken rearing and egg production at farmer’s level Alam et al., (1998). It is well known that feed represents the major cost of poultry meat and eggs production. According to McNab, (1999) this cost lies between 65 to 75%. So, any improvement in the performance of broilers and layer birds due to diet inevitability can have a profound effect on profitability. To ensure quality, different companies produce poultry feeds in their feed mills providing all the nutrients in required amount.
2.1. Livestock and Poultry Feeds:
Livestock feeds are generally classified according to the amount of a specific nutrient they furnish in the ration. They are divided into two general classes-roughages and concentrates. Roughages are bulky feeds containing relatively large amount of less digestible material. Concentrates are feeds which contain relatively smaller amount (<18%) of fibre and have a comparatively high digestibility Banerjee, (2005). There are various methods of feeding poultry. Some of the popular methods of feeding poultry are- 1.Whole grain feeding system 2. Grain and mash method 3. All mash method 4. Pellet feedings Singh, (2004).
2.2. Layer Feeding:
Mash form of feed is specially suitable for layers. The essence of a ‘mash’ is that, each bite of feed is a balanced diet containing all the known nutrients in finely ground form. But birds find the finely ground mashes unpalatable, they are too dry or sticky. Therefore, mashes composed of materials of medium particle size improve the bird’s ability to eat them readily. Dry mash is better than wet mash because wet-mash feeding will not increase egg production, egg weight, growth and feed conversion as dry mash North and Bell, (1990).
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Hens consume feed for body maintenance and the excess goes into the production of eggs. In order for hens to reach their full egg-laying potential, poultry feed must contain the necessary nutrients and in proper amounts. Layer or laying mash is a feeding system designed specifically for laying hens. Layer mash is higher in protein and various minerals than other feeds. Layer mash/layer feed includes higher calcium content suited to the nutritional needs of hens producing eggs Hawthorne, (1980).
2.3. Nutrients:
Plants and animals are composed of similar types of chemical compounds, but their quantitative composition vary to a very great extent. These chemical compounds having similar nature and functions are grouped together and called nutrients. The nutrients are- 1. Carbohydrate 2. Protein 3. Fat 4. Vitamins 5. Mineral and 6. Water. The objective of poultry feeding is to convert the low quality feed like cereal grains, oil cakes into high quality feed like meat and eggs. About 30 to 40% of the total feed consumed is converted into meat and egg. The egg type chickens produce approximately 6 times more nutrients than their body weight in the form of eggs Singh, (1990). The requirement for a given nutrient is the minimum quantity of that nutrient, when all other nutrients are supplied in adequate quantities that will maintain normal growth and production and prevent the development of symptoms of nutritional deficiency Verma, (2006).

2.4. Proximate Analysis:

Wilhelm Hennenberg and Friedrich Stohmann devised a method called Proximate analysis. Weende or Proximate Analysis is partitioning of compounds in a feed into six categories based on the chemical properties of the compounds. The six categories are: moisture, total  ash (TA), crude protein (CP), crude fibre (CF), ether extracts (EE) and nitrogen-free extracts (NFE). It is a system for approximating the nutritive value of a feedstuff without actually using it in a feeding trial. It is simple and yet descriptive method for evaluating the nutritive value of feeds. That is why, though this method was discovered more than 100 years 
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ago, it is being followed all over the world. Of the six proximate principles, only five are actually analysed and the sixth principle, NFE is calculated by difference. The proximate principles are expressed on percentage by weight basis, and more commonly on dry matter basis Reddy, (2008).
2.5. Nutrient requirements for Layers:
Larbier and Leclerck, (1994) stated that dietary energy concentrations 2700-2900 kcal of metabolizable energy/kg may be recommended to the laying hen according to cost of minerals. A level of 15% crude protein appears to be sufficient on condition that the diet is balanced with respect to sulphur amino acids and lysine. The dietary level of calcium must be equal at least to 3.5% to obtain strong shells. At the end of lay, when shell strength tends to fail, the dietary levels of calcium may be reduced. The egg shell contains CaCO₃ and very little phosphate. The yolk contains the majority of phosphorus within the egg, but the amount deposited daily is much lower than that for calcium. So Phosphorus requirements of the laying hen are considerably lower than those for calcium. Recommended dietary level of phosphorus is 0.30 to 0.35%. 
Spralt and Lesson, (1987) reported that excess intake of feed is predominantly stored as fat which gradually results in increased body weight. Excessive body weight in females was negatively correlated with hen-day-egg production. With laying hens the ratio between the metabolizable energy(kcal/kg) and the protein of the diet should be 187:1. For a medium hybrid layer, the respective figures are 2800:15, a ratio of 186.7:1. Protein percentage vary from about 15% for birds on pasture in summer to 18% for high energy intensive ration. 
In construction of a ration, consideration must also be given to the content of indigestible organic material. A bird’s gut must have a fibrous content to maintain its natural functioning. In young chicks this proportion is about 13% rising to 15% in the adult Sainsbury, (2000). Egg production can be affected by protein Liu et al., (2005), lysine Wu et al., ( 2005), and supplemental fat Grobas et al., (1999). 
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There are contradicted results about the effect of supplemental fat on egg production. The addition of fat have no effect on egg production Harms et al., (2002); Bohnsack et al., (2002); Sohail et al., (2003); Bryant et al., (2005). In contrast, Grobas et al., (1999) reported that the addition of supplemental fat significantly increased egg production from 38 to 61 wk of age. 
Leghorn and medium-sized layers producing brown shelled eggs require a diet with about 2,860kcal/kg of ME. Supplementary fats are often added to build high energy diets. The protein requirement of laying birds is closely associated with the rate of egg production.18-20% protein is required for early growth. When egg production reaches to peak, the requirement of protein may be as high as 17-19%. At the end of production cycle, it may drop to as low as 14%. During the latter stage of growing period, the diet should contain approximately 0.6% calcium and 0.3% phophorus. But once egg production begins, the need for calcium is much greater because of egg shell formation. Too much calcium during egg production is detrimental. It depresses the appetite. It is also uneconomical since surpluses are excreted in the fecal material North and Bell, (1990). More eggs are produced when some animal protein is included in the ration, as compared with rations containing only vegetable protein Stout,(1926). Wadud et. al., (2003) in an experiment showed that with the increase of Protein (1-1.5%) in the ration hen day egg production, egg weight, egg mass, body weight gain increases and FCR (feed intake/egg mass) decreases. 
2.6. Feed Mills in Bangladesh: 

The number of feed mills is increasing rapidly throughout the country keeping consistent with poultry industry in order to meet up the existing feed need of the farmers. The exact number of feed mills now in operation is not definitely known, but a report stated that there are 40 feed mills with 900 dealers at the private sector who are producing and distributing poultry feeds all over the country Latif, (1999). Banerjee, (2005) stated that most rations in the market are well balanced. However, if an unbalanced state , or badly mixed feed is given, 
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smaller eggs may result. Although a good number of feed mills are in operation in the country, only a few of these are serious in maintaining quality of their products. ABFL (Aftab Bahumukhi Farm Limited), CP (Charoen Pokphand), ACI Godrej Agrovet Private Limited and Quality Feeds Limited are the four leading companies in Bangladesh producing feeds for broilers and layers.
In the development of poultry as a social campaign (income generating) along with a proper scientific and professional back-up, ABFL (Aftab Bahumukhi Farm Limited) took up in 1994. The Poultry Complex of ABFL is already one of the biggest and largest in the country. Poultry feed mill was established to meet the demand of poultry feed for the larger section of the growing market. ABFL, (1994). ACI (ACI Godrej Agrovet Private Limited)  is one of the largest Poultry Feed Manufacturer of Bangladesh, producing & marketing Broiler Feed, Layer Feed and House Feed since 2005. The Feed Mill was commissioned and started its operation in 2005 having the automated modern machineries ACI, (2008). CP (Charoen Pokphand) is a truly multinational company with registered corporate head quarter in Thailand. With vision to be “Kitchen of the World”, the company is committed to fulfill quality of food products. The Company is the leader and pioneer in the manufacture and distribution of livestock feed in the forms of concentrate, powder and pellets for broilers, mash for layers. CP has 4 feed mills and 6 hatcheries all over Bangladesh. C.P. Bangladesh, (2008). QFL (Quality Feeds Ltd) is producing and distributing poultry feeds throughout Bangladesh and has gradually become as country’s leader in feed business since the establishment of its first plant in Gazipur in 1995. The feed plants of QFL produce both pellet and mash feeds QFL, (1995).
2.7 Summary: Egg production is one of the most important economic traits in layers which mostly depend on quality of feed. Deficiency of one nutrient can greatly affect the weight, shape, size, shell quality of egg. So, care must be taken while formulating a balanced ration for layer specially during laying period. Any effort to improve the quality of feed through knowledge of poultry nutrition will go a long way to improve the profit margin of poultry farmers.
                                                                                                 CHAPTER- III
3. MATERIALS AND METHODS
3.1. Study Area
Four feed mills engaged in production were selected to collect feeds. These feed mills are scatteredly located in different parts of Bangladesh. Some layer farms in Chittagong and Cox’s bazar use feed from these mills. Therefore, these layer farms were selected as the study area for collection of sample.
3.2. Collection of Sample
Samples were collected by using simple random sampling technique. Several physical characteristics were seen during collection. The feed samples were brownish color with good flavor, free from foreign particles (soil, dust, weeds, iron, nails etc.) and no offensive odor was present. Samples were wrapped up by polythene bags and preserved in the laboratory for chemical analysis.
3.3. Preparation of sample
The feed samples were ground by using micro-grinder to make it homogenous powder. Later on, it was mixed properly and exposed to shade to cool down for sampling.
3.4. Determination of nutrients content of feed sample
Proximate composition:
Proximate analysis of feed samples were carried for Moisture, dry matter (DM), crude protein (CP), crude fibre (CF), nitrogen free extracts (NFE), ether extracts (EE) and ash in animal nutrition laboratory, Chittagong Veterinary and Animal Sciences University, Chittagong, Bangladesh.
                                                                                               MATERIALS AND METHODS

3.4.1. Determination of  Moisture: 

Moisture percentage was determined after determination of DM (dry matter).The enamel disc or crucible was dried in an oven regulated at 105°C which was cooled in a dessicator & weighted. 5gm of feed sample was weighted into the enamel disc and kept into the oven (105°C) for 24 hours. The enamel disc was removed from the oven with metal tong. After that it was cooled in dessicator and the final weight was taken after getting constant weight AOAC, (1990).
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           % Moisture = 100 - % DM

3.4.2. Determination of Ash:                                                            
The crucible was cleaned & dried in hot air oven. Than it was cooled in dessicator and weighted. 5 grams of feed sample was placed there and the sample was burned upto no smoke in heater. The crucible with sample was cooled & transferred to the muffle furnace. Than the sample was ignited at 550-600°C for 6-8 hours until white ash. The furnace was cooled at 150°C & the sample was transferred to dessicator and weighted AOAC, (1990).
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3.4.3. Determination of Crude fibre (CF) :
Two grams feed sample was weighted and taken into a beaker.125ml of 1.25%H₂SO₄ was added into the beaker. Than it was fitted in condenser and placed on heater. The beaker was boiled for 30 minutes and removed from heater. After that it was cooled and filtered through filtering cloth. The sample was washed until it was free from acid. Residue of sample was transferred into same beaker. 125ml of 1.25% NaOH was added there and again fitted in condenser and placed on heater. It was boiled for 30 minutes and removed from heater which was cooled and filtered through filtering cloth. The sample was washed until it was free from alkali. Then residue of sample was transferred in a previously weighted crucible. The crucible 
was put into the muffle furnace & ignited at 600°C temp.  for 5 hours. Then it was weighted after cooling.
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3.4.4. Determination of Crude protein (CP) :
0.5gram sample was weighted and one spoonful catalyzer mixture (KOH, NaOH, Se) was added there. 10ml Conc. H₂SO₄ was added and the digestion flask was placed in Kzeldhal Digestion Set. After that heat was increased gradually  & continued upto clear residue(45 min-1hr). The Flask was removed & cooled. 10ml 2%Boric Acid solution and 2 drops mixed indicator was taken in a conical flask. The conical flask was fitted in the collection arm of distillation set. 50ml distilled H₂O was added in the digestion tube and fitted in the distillation flask.40ml of 40%NaOH was added there & the distillation was continued upto 100ml of distillate. The Distillate was titrated against 0.1N HCl. Titration was continued until the color changed into pink. Then the Titration volume was calculated AOAC,(1990).
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3.4.5. Determination of Ether extracts (EE):

One gram dry sample was taken in an extraction thimble having porocity then placed in the soxhlet flask. The cork of thimble was above the syphone tube. A receiving flask was weighted and fitted with soxhlet apparatus and was placed in water bath(50-60°C). Ether Extract was poured down into the soxhlet flask. The flask under soxhlet was full upto 3/4th portion with ether and was sured that water was running through the condenser. When extraction was over, the thimble with sample was removed and heated in the water bath to

 remove all the ether from receiving flask.
MATERIALS AND METHODS

The receiving flask was placed into the oven (105°C) to eliminate left of the ether and water. After drying, the flask was taken out and weighted AOAC, (1990).
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3.4.6. Calculation of Nitrogen free extracts (NFE):

The NFE content was calculated by deducting the sum of the values for moisture, crude protein, crude fat, crude fibre and total mineral matter in 100 Raghuramulu et al., (1983 ).
3.4.7. Metabolizable energy (ME):
The metabolizable energy content was calculated by using the following formula Lodhi et al.,(1976). 

                       ME  =  32.959 (% CP + % EE ( 2.25 +% NFE) - 29.
Titration method:
Calculation of Ca and P was done by titration method in Poultry Research and Training Centre, Chittagong Veterinary and Animal Sciences University, Chittagong, Bangladesh.
3.4.8. Determination of Calcium:
 Two grams of feed sample was taken in a silica crucible and heated till smoke ceases. It was kept in a muffle furnace at 550°C for an hour and cooled. (1+3) HCl (till effervescence ceased) and 5 drops of (1+3) HNO3 was added, heated and cooled. Then it was filtered through whatman filter paper and the filtrate was collected in 100ml volumetric flask. The residue was washed with hot water (2-3 times) and made upto the mark using distilled water.10ml sample from volumetric flask was taken in beaker and 2 drops of methyl red indicator was added there.2-5ml (1+3) Amonium hydroxide was added (upto pink color) followed by 4-5 drops (1+3) HCl (upto yellow color). 5ml 4.2% Amonium oxalate (warmed) 
MATERIALS AND METHODS

was added and kept in room temperature for 1-2 hours which was filtered through whatman filter paper and washed with (1+50) Ammonium hydroxide. The precipitate was dissolved in 10ml of hot (1+4) H₂SO₄. A hole was made and the solution was collected along with filter paper.The solution was warmed to 60°C and titrated with 0.1N KMnO₄. The end point is the first appearance of permanent pink color AFAQAL, (2001).
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3.4.9. Determination of   Phosphorous :
Two grams of feed sample was taken in a silica crucible and heated till smoke ceases. It was kept in a Muffle furnace at 550°C for an hour and cooled.(1+3) HCl (till effervescence ceased) and 5 drops of (1+3) HNO₃ was added, heated and cooled which was filtered through whatman filter paper and the filtrate was collected in 100ml volumetric flask. The residue was washed with hot water (2-3 times) and made upto the mark using distilled water.10ml sample from volumetric flask was taken in a beaker and 10ml of 20% Ammonium molybdate was added there. 10ml Conc. HNO₃ was added and kept at room temperature for 3-4 hrs which was filtered and repeatedly washed with warmed water and then 3% KNO₃ , again with water. The filter paper was collected and taken into conical flask. 5-10 drops of phenolphthalin and 50ml distilled water was added. After that it was heated at 30°C and titrated with 0.1N NaOH upto first drop of permanent pink color AFAQAL, (2001).
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3.5 Statistical analysis
Data related to chemical composition of layer layer were compiled by using Microsoft Excel 2007. Chi-square (χ²) test was performed to analyze the data by using SPSS 16.0. Statistical significance was accepted at 5 % level.
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                                 Figure 1: Feed samples before and after grinding
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Figure 2: Estimation of Dry matter(DM)         Figure 3: Estimation of Ether extract(EE)
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Figure 4: Estimation of Crude Protein (CP)     Figure 5: Estimation of Crude Fibre (CF)
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    Figure 6 : Estimation of Phosphorus
     Figure 7 : Estimation of Calcium

                                                                                                                                                               CHAPTER-IV
4. RESULTS AND DISCUSSION

Results of chemical analysis of feeds:
The results of chemical analysis of feeds manufactured in different feed mills are presented here under following sections:
4.1 Variation of nutrient contents in compound poultry feed:
The chemical compositions of the feed samples of five different feed mills are shown in table 1. Reference values for nutrients of Layer layer feeds recommended by different researchers are shown in table 2. The information regarding the levels of nutrients in the feeds as claimed by different companies and analytical levels are shown simultaneously for comparison. For convenience of better presentation, the quality of a feed with respect to its nutrient contents, the analytical values of nutrients of different feed mills are also discussed in graphical representation.
4.2 Variation of Nutrients in feeds of Layer layer of five different feed mills 
Chemical composition of layer mash feeds from different feed millers company particularly, moisture, dry matter (DM), crude protein (CP), crude fiber (CF), nitrogen free extracts (NFE), ether extracts (EE) , ash, calcium and phosphorus contents have been presented in Table 1.
RESULTS AND DISCUSSION


Table 1. Chemical composition (g/100gDM) of Layer layer feeds from different feed mills:

	Name of the company
	Moisture
	ME#
	CP
	CF
	EE
	Ca
	P

	ACI
	11.40
	2732.00
	16.80
	4.80
	3.40
	3.00
	0.85

	CP
	11.66
	2815.00
	17.53
	5.80
	3.80
	4.12
	0.45

	ABFL
	10.85
	2812.00
	17.48
	5.70
	4.20
	3.80
	0.38

	QFL
	10.89
	2753.00
	16.75
	5.94
	2.40
	3.00
	0.95

	Level of Significance
	NS
	NS
	NS
	NS
	NS
	NS
	NS


NSNon-significant (P>0.05); #Metabolizable energy (kcal/kg); DMDry matter; CPCrude protein; CFCrude fibre; NFENitrogen free extract; EEEther extract; ACIACI Godrej Agrovet Private Limited; CPCharoen Pokphand; ABFLAftab Bahumukhi Farm Limited; QFLQuality Feeds Limited;
4.3 Standard values recommended by researchers:
Table 2. Reference values for nutrients of Layer layer feeds recommended by different researchers:
	Reference
	Moisture
(%)
	ME
(kcal/kg)
	CP
(%)
	CF
(%)
	EE
(%)
	Ca
(%)
	P
(%)

	Larbier, M. and Leclerc, B.(1992)
	12
	2750-2900
	16-17
	4
	3.5-4.0
	3.5
	0.40

	Banerjee, G.C. (1995)
	10
	2700
	18
	8
	-
	2.75
	0.50

	Verma D. N.(2006)
	-
	2700
	18
	-
	-
	3
	0.45




RESULTS AND DISCUSSION

4.4 Comperative study of nutrient concentrations of Layer layer feeds of different feed mills:

Table 3: Feed company report and analytical report of ACI
	Nutrients
	Feed Company report
	Analytical report

	Moisture%
	11-12
	11.40

	ME(kcal/kg)
	2800
	2732

	CP%
	18.50
	16.80

	CF%
	6.00
	4.80

	EE%
	3.00
	3.40

	Ca%
	3.50
	3.00

	P%
	0.40
	0.85


Source of Company report : Specification attached with the collected feed bag.
Observation on the nutrient concentrations of ACI Layer layer feeds showed that moisture, CP, and Ca contents were found lower in comparison to those shown by the feed company which are important ingredients in layer ration. On the other hand, P and EE content of this feed were found slightly higher to the standard shown by the company.
Table 4 : Feed company report and analytical report of CP
	Nutrients
	Feed Company report
	Analytical report

	Moisture%
	12
	11.66

	ME(kcal/kg)
	2800
	2815

	CP%
	17.50
	17.53

	CF%
	6.00
	5.80

	EE%
	4.00
	3.80

	Ca%
	4.10
	4.12

	P%
	0.40
	0.45


Source of Company report : Specification attached with the collected feed bag.


                                                                                      RESULTS AND DISCUSSION

All the chemical compositions found by the CP(Charoen Pokphand) layer layer feed  i.e Moisture, CP, CF, EE and Ca contents were more or less close to the specified levels given by the feed company, except the ME (2815kcal/kg) and P (0.45%) which were slightly higher in contrast to the standard level of this feed company.
Table 5: Feed company report and analytical report of ABFL
	Nutrients
	Feed Company report
	Analytical report

	Moisture%
	11
	10.85

	ME(kcal/kg)
	2800
	2812

	CP%
	17.50
	17.48

	CF%
	6.00
	5.70

	EE%
	4.00
	4.20

	Ca%
	3.50
	3.80

	P%
	0.40
	0.38


Source of Company report : Specification attached with the collected feed bag.
In case of ABFL (Aftab Bahumukhi Farm Limited) Layer layer feed, the nutrient density i.e Moisture, CP, CF, EE and P were very close to the specifications of feed manufacturing company, except the ME(2812kcal/kg) and Ca(3.8%) which were slightly higher than this specifications.
Table 6: Feed company report and analytical report of QFL
	Nutrients
	Feed Company report
	Analytical report

	Moisture%
	12
	10.89

	ME(kcal/kg)
	2800
	2753

	CP%
	20.50
	16.75

	CF%
	3.5
	5.94

	EE%
	2.5
	2.4

	Ca%
	3.40
	3.00

	P%
	0.70
	0.95


Source of Company report : Specification attached with the collected feed bag.

                                                                                                RESULTS AND DISCUSSION

In layer layer ration of Quality feeds limited,  the nutrient components ME (2753kcal/kg), CP (16.75%), and Ca(3%) were lower than the feed company specifications. On the contray, CF(5.94%) is higher than the company report. The other values are more or less similar to the specified values of feed manufacturing company.

4.5. Variation in Nutritional composition of Layer layer feeds of different    feed mills (Graphical presentation) :
4.5.1. Metabolisable energy: Metabolisable energy (kcal/kg) is  higher provided by Charoen Pokphand (CP) company than other companies which is 2815 kcal/kg. ACI company provides 2732 kcal/kg (Graph-4.5.1). The specified level given by the two companies is 2800kcal/kg. But the standard level is 2750-2900 kcal/kg Larbier and  Leclerc, (1992).
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 Figure (4.5.1) : Metabolisable Energy (Kcal/kg) of Layer layer feeds of different feed mills.

                                                                                                  RESULTS AND DISCUSSION
4.5.2. Crude protein (%) : All companies provide crude protein almost nearer to the reported value given by the companies and the standard value. The standard level of crude protein is 16-17 % Larbier and  Leclerc, (1992).
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          Figure (4.5.2) : Crude protein (%) of Layer layer feeds of different feed mills.
4.5.3. Moisture (%) : Almost all companies follow the standard level of moisture that is 12% Larbier and  Leclerc, (1992). The moisture (%) of different companies are almost nearer to the standard level given by the company. 
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Figure (4.5.3) : Moisture (%) of Layer layer feeds of different feed mills.
                                                                                                 RESULTS AND DISCUSSION
4.5.4. Crude fibre (%) : All companies provide crude fibre almost higher to the standard level. Quality feeds limited provides higher crude fibre (5.95%) which is higher than the company standard (3.5%). Other company provides more or less same percentage in the ration (Graph-4.5.4) and the standard level is 4 % Larbier and  Leclerc, (1992).
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   Figure (4.5.4): Crude Fibre (%) of Layer layer feeds of different feed mills.
4.5.5. Ether extract (%) : CP and ABFL provides the standard level of ether extracts  (Graph-4.5.5) which is 3.5-4 % Larbier and  Leclerc, (1992). On the other hand ACI and QFL provide lower percentage of ether extracts.
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                 Figure (4.5.5) : Ether extract (%) of Layer layer feeds of different feed mills.

                                                                                                  RESULTS AND DISCUSSION
4.5.6. Calcium (%) : CP and ABFL provide higher (%) of calcium at their layer layer ration (>3.5%). On the other hand,  ACI and QFL provides lower (%) of calcium than the standard level (Graph-4.5.6) and specification given by companies (3.5% for ACI and 3.4% for QFL). The standard level is minimum 3.5% Larbier and  Leclerc, (1992) 
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Figure (4.5.6) : Calcium (%) of Layer layer feeds of different feed mills.

4.5.7. Phosphorus (%) : Phosphorus percentage (%) is higher in QFL and ACI feed mills (Graph-4.5.7)  but standard level is 0.40% Larbier and  Leclerc, (1992). CP and ABFL provide almost same level as standard.
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                 Figure (4.5.7) : Phosphorus (%) of Layer layer feeds of different feed mills.

· Some limitations of the study:
The determination of different nutrient contents (i.e ME, CP, CF, EE, NFE  and  Total mineral matter) of layer layer feeds of different feed manufacturing companies were done by proximate analysis of feeds.
First limitation is that, in this method we estimate total N₂, not the ultimate Protein and NPN(Non protein Nitrogenous Substances). Again it estimates crude protein from the N₂. We multiply this value by 6.25 assuming that all protein contains 14-18% N₂. So, sometimes over estimating and under estimating of the %N₂ can be occured. Secondly, during the estimation of crude fibre of a sample, when acid and alkali boiling is going on the hemicelluloses is partially destroyed. So, sometimes there can be a little variation from the real value of crude fibre. On the other hand, there is no direct method for estimating N₂ extract content of the sample. We get the value of nitrogen free extracts by deducting the sum of the values for moisture, crude protein, crude fat, crude fibre and total mineral matter from 100. So, sometimes there can be slight variation in the value of Nitrogen free extract. This can lead to slight variation in value of metabolizable energy.
Besides these, the study area was also limited.
                                                                                                     CHAPTER- V           
5. Conclusion

Poultry requires more scientific ration than any other livestock. The deficiency of one nutrient in layer ration can greatly affect the production and quality of egg. Fortunately, the nutrient requirement of chicken is known as much detailed and accurately than any other livestock. Having completed the chemical analysis, there was found variation in the quality of feed after determining the nutrient content of layer layer feeds of different feed manufacturing companies. There was found difference in the quality of feeds.  All the companies did not follow the standard which they have recommended. From the above discussion it can be concluded that the quality of layer layer feed procured from CP and ABFL feed mill is better than the quality of ACI and Quality feed mill. Almost all the nutrient contents in CP and ABFL feed more or less similar to the company standard. Variation was found in some nutritive values of feed in between company standard and the chemical analytical report procured from ACI and Quality feed mill.
· Recommendation:
1. Layer feeds from CP and ABFL can be used for successful commercial farming.
2. The quality of feed ingredients greatly affect the quality of feeds. So best quality feed ingredients should be used.
3. Regular feeding trial and chemical analysis of feeds are essential to increase and to sustain the quality of feed.
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