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ABSTRACT
The study was conducted to observe the productive performance of broiler replacing vegetable oil by maize in different level. The experiment was designed by two treatment groups and each treatment having three replications consist of 25 birds in each replication. Two rations were formulated using locally available ingredients where T0 was formulated with maize (without oils) and T1 with palm oil (oil group). The body weight of broiler feeding maize at 1st, 2nd, 3rd, 4th and 5th weeks are 117.67 g, 271 g, 631.17 g, 1055.28 g and 1572.81 g while feeding palm oil these are 120.43, 267.84, 641.00, 1072.99 and 1587.69 which differ significantly (P<0.01) with former to later one.   The weekly average feed intake of broiler with maize from 1st week of to 5th week are 79.46 g, 221.51 g, 553.04 g, 750.20 g and 1079.00 g differed significantly (P<0.01) with feeding palm oil which are 81.58 g, 222.56 g, 635.86 g, 750.59 g and 1094.67 g. Similarly the FCR of feeding maize birds are 1.10, 1.13, 1.43, 1.45 and 1.76 while birds with feeding palm oil are  1.05, 1.09, 1.37, 1.37 and 1.66 which also significantly (P<0.01) varied. Average mortality rate was 1% for T0, T1 group respectively. It is revealed that the performance of broiler feeding palm oil is significantly better than maize feeding birds. So, it may be concluded that the commercial rearing of broiler feeding palm oil is more profitable than without oil. 

Key wards: Broiler, ration formulation, maize and palm oil.  
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CHAPTER I
INTRODUCTION
Poultry industry is an important part of agriculture in our country. It has established its position on faster growing segment in the agriculture sector. Poultry meat can attributes around 37% of the total animal protein supply in Bangladesh (Salencia et al. 1993). Poultry meat is a quality item in human diet. It also provides cash income and creates employment opportunity for small and landless farmers. Profitable broiler farming is a highly specialized business in which a lot of factors can affect the profit. Feed is the fuel of life. Birds require feed for body maintenance, growth and production. Genetically any strain of bird may possess higher productive potentiality but until and unless proper nutrition is offered this potentiality will never be expressed. In formulation of broiler diet, high level of Metabolizable Energy (ME) is an important factor and in most cases additional energy level is satisfied by refined soybean oil and palm oil.  Although Metabolizable Energy (ME) is very high in refined soybean oil (Larbier and Leclerco, 1992) but it is very expensive now-a-days. Like refined soybean oil, palm oil is also a good source of Metabolizable Energy.  Feed alone accounts for approximately 65% of the cost of broiler production (Griffiths et al. 1977). Cereal grains (maize, wheat bran, and rice police) play major role as energy sources in poultry industry in Bangladesh. Inadequate production of these cereal grains and high cost of imported feed have resulted to increase the price of commercial feed. So, palm oil is one of the major sources of energy with high caloric value and which is economically feasible to be used in broiler diet. Each unit of palm oil and its component used in the ration can replace two units of corn in terms of energy. Thus 10% of palm oil products added to the feed will provide energy equivalent to 20% of the corn in its formulation in same management system. Crude palm oil is the most popular fat used in broiler and layer ration in Malaysia (Carew et al. 1972). In the least cost ration formulation, crude palm oil is used to attain the least production cost as well as soft physical characteristic. There are other products from the palm oil refinery suitable to feed the livestock, such as palm fatty acid distillate and palm kernel fatty acid distillate. Others like palm stearin and calcium soap made either from palm oil or fatty acids are also available as high energy supplements (Renner, 1986). Therefore, the present study was conducted to evaluate the production performance of broiler chicken using palm oil.

Based on the above discussion my present study is to conduct with the following objectives:
1. To investigate the productive performance of palm oil in broiler diet.

2. To formulate a least cost ration for broiler by using palm oil.

3. To maximize the energy in broiler ration that can replace the maize. 

CHAPTER II

REVIEW OF LITERATURE
Akinwade (1981) reported that increasing dietary fat level significantly increased feed intake of broiler chicks. Moreover, Rand et al (1958) and Griffiths et al., (1977) had observed that increasing the level of fat even at constant  energy levels lead to increase to weight gain.

Biswas  et al., (2007) noted that as an additional Metabolizable Energy (ME) if marine fish oil is used in broiler diet it would not only minimize broiler production cost but also play a potential role in subsidizing the price of refined soybean oil. 

Carew et al., (1972) observed that crude palm oil is the most popular fat used in broiler and layer ration in Malaysia. 

Church, D. C. and Pond, W. G. (1982). Basic Animal Nutrition and Feeding. 3rd ed., John Wiley and Sons, New York.

Das and Hossain, (2005) reported that in most cases additional energy is satisfied by refined soybean oil and palm oil in poultry diet.

FAO, (2008) reported that several approaches are adopted to guarantee food security for people worldwide. This problem of malnutrition is more pronounced in less developed nations and this has always led to resurgence of interest in the sourcing of inexpensive alternative feed ingredients as replacement for the more expensive conventional ones in animal feed formulation.

Freeman, (1983); Panja et al., (1995); Adeyemi (1998) reported that palm oil has been shown to be oil of choice particularly in poultry diet.

Fuller, (1981) noted that utilization of oil and fats of vegetable or animal origin in poultry diet has been shown to enhance growth, feed conversion ratio, increase appetite and also alleviate the growth depression effect of heat stress. 

Griffiths et al., (1977) reported that feed alone accounts for approximately 65% of the cost of broiler production. 

Homers and Schiable, (1980) and Church and Pond, (1982) attributed efficiency in feed utilization to improved appetite, which enhance feed intake and utilization.

Larbier and Leclerco, (1992) reported that Metabolizable Energy (ME) is very high in refined soybean oil but it is very expensive now-a-days.

McNab, (1999) reported that poultry feeding is one of the most importent aspects of poulty production because feed cost alone accounts for 65-75% of the total cost of egg production. 

Nizamettin, (1990) and Whitehead, (1990) reported that significant increase in body weight of birds feeding with oil-supplemented diet.

Pesti et al., (2002) reported that palm oil is relatively cheaper compared to other imported fats and it possesses many good qualities including more vitamin E (antioxidant) content, which makes it more stable. 

Renner, (1986) reported that other form of palm oil like palm stearin and calcium soap made from palm oil or fatty acids are also available as high energy supplements. 

Salencia et al., (1993) reported that poultry meat can attributes around 37% of the total animal protein supply in Bangladesh.

SanSanz et al., (2000) noted that lighting and litter management is important in broiler growth and performance.

CHAPTER III

MATERIALS AND METHODS
3.1. Location of the experiment 

In order to achieve the above objectives the experiment was conducted in a hired shed near at Chittagong Veterinary and Animal Sciences University, Khulshi, Chittagong. The experiment was conducted from October 2001 to May 2012. 
3.2. Preparation of Poultry Shed for the experiment 

A Poultry shed of floor size 20x15=300 sq. ft was selected and prepared for rearing broilers. The floor of the house was made up of bricks with cement. At first the broiler house was cleaned properly and washed by using tap water with caustic soda. Walls, floor and ceiling were disinfected using phenyl a solution (according to the manual). After cleaning and disinfected the house was left for week for drying. All windows were opened for proper ventilation. After one week the floor was divided into 06 pens of equal size (6 ft X 7 ft) by using wire net and bamboo splits. The height of wire net was 2.5 feet. Floor space for each bird was 1.68 sq. ft. Lime was spread on the floor and around the shed for bio-security. Over the lime, fresh dried saw dust litter materials was spread on floor of different pens at a depth primarily of about 4-5 inches. Fifteen chick guards were placed and paper was placed on litter. All these works were done before placing chicks into the pens. 

3.3. Lay out of the experiment        

The experiment will be carried out for 35 days. Total one hundred fifty day old broiler chicks were randomly distributed in 2 treatment groups (T0, T1) each having 75 broiler chicks. Each treatment group was subdivided into 3 replications of 25 birds. 
Layout of the experiment is shown as below: 

	Type of bird
	Treatment Groups

	
	T0=Diet with maize only
	T1=Diet with Palm oil

	Name of  strain
	Cobb 500 broiler strain
	Cobb 500 broiler strain

	Age of the bird
	 Straight run day old chick
	 Straight run day old chick

	 No. of broiler 
	 R1-25
 R2-25
 R3-25
	 R1-25
 R2-25
 R3-25

	Total No. of birds
	 75
	75


* R represents for replication 

3.4. Collection of broiler chicks  

One hundred and fifty day old Cobb-500 Straight- run broiler chicks were used in this experiment.  The chicks were purchased from Kazi Farms Limited, Chittagong.

3.5. Feeding Standard   

Feeding standard followed in the experiment was that of by Bangladesh standard specification for poultry feed (2nd Revision, BDS 233: 2003; Bangladesh Standards and Testing Institution). The birds were provided with dry mash feed throughout the experimental period. Feeds were supplied ad-libitum along with fresh clean drinking water.

3.6. Formulation and feeding diets 

Two rations were formulated designated as T0 (Diet with maize only), T1 (Diet with Palm oil) using locally available feed ingredients where maize is replaced with palm oil at the rate 1%, 2% and 3% in starter, grower and finisher ration respectively. All two rations (T0, and T1) were iso-caloric and iso-nitrogenous. The control ration (T0) was iso-nitrogenous along with other rations; however the energy level was slightly lower than that of others. Since, it was not possible to level the energy content with that of others without using oil. 

Table 1: Ingredient composition and nutritive values of starter rations 

	Feed Ingredients

(Kg/100 kg)
	 T0= Diet with 

maize only
	 T1= Diet with 

1% Palm oil

	Maize
	60.57
	59.57

	Rice polish
	5.75
	5.75

	Soybean oil
	 -
	-

	Palm oil
	
	1

	Soybean meal
	26.75
	26.75

	Protein concentrate
	4.5
	4.5

	Meat & bone meal
	0
	0

	Lime stone
	1
	1

	Dicalcium phosphate
	0.7
	0.7

	L.Lysine
	0.05
	0.05

	DL Methionine
	0.16
	0.16

	Vitamin B premix
	0.25
	0.25

	Coccidiostat
	0.02
	0.02

	Common salt
	0.25
	0.25

	Total (kg)
	100
	100

	ME (Kcal/Kg)
	290284
	295475

	CP% 
	21.13494
	21.04294

	EE% 
	3.44557
	3.41957

	CF%
	3.9067
	3.8827

	Ca% 
	0.9462
	0.9455

	P% 
	0.72921
	0.72521


Table 2: Ingredient composition and nutritive values of Grower rations
	Feed Ingredients

(Kg/100kg)
	 T0= Diet with 

maize only
	 T2= Diet with 

2% Palm oil

	Maize
	62.07
	59.57

	Rice polish
	6
	6

	Soybean oil
	-
	-

	Palm oil
	
	2

	Soybean meal
	25
	25.5

	Protein concentrate
	4.5
	4.5

	Lime stone
	1
	1

	DCP
	0.7
	0.7

	L.Lysine
	0.05
	0.05

	DL Methionine
	0.16
	0.16

	Vitamin B premix
	0.25
	0.25

	Coccidiostat
	0.02
	0.02

	Common salt
	0.25
	0.25

	Total (kg)
	100
	100

	ME (Kcal/Kg)
	292062
	300909

	CP% 
	20.51544
	20.51044

	EE% 
	3.46382
	3.41332

	CF% 
	3.8687
	3.8387

	Ca%
	0.9425
	0.9424

	P% 
	0.72648
	0.71983


Table 3: Ingredient composition and nutritive values of Finisher rations

	Feed ingredients

(kg/100 kg)
	T0= Diet with 

maize only
	T1= Diet with 

3% palm oil

	Maize
	63.57
	61.37

	Rice polish
	5.75
	4.2

	Soybean oil
	-
	-

	Palm oil
	
	3

	Soybean meal
	23.75
	24.5

	Protein concentrate
	4.5
	4.5

	Lime stone
	1
	1

	Dicalcium phosphate
	0.7
	0.7

	L.Lysine
	0.05
	0.05

	DL Methionine
	0.16
	0.16

	Vitamin B premix
	0.25
	0.25

	Coccidiostat
	0.02
	0.02

	Common salt
	0.25
	0.25

	Total (kg)
	100
	100

	ME (Kcal/Kg)
	293491
	307339

	CP %
	20.06094
	20.01004

	EE %
	3.43657
	3.21512

	CF %
	3.7987
	3.5987

	Ca %
	0.9387
	0.9342

	P %
	0.72111
	0.69873


3. 7. Management    

The following management procedures will be followed during the whole experimental period and the uniformity in the management practices will be maintained as much as possible. 

3.8. Housing and brooding      

A total of 150 broilers chicks were selected (40.00- 44.09g) from a large population of the same hatch by discarding extreme large and small ones. They were randomly distributed into 6 pens, which were previously cleaned and disinfected. The chicks were brooded in the pens at a temperature of 95-90ºF during 1st week and 90-85ºF during the second week with the help of fluorescent lamps for maintaining proper brooding temperature. Newspaper was removed from the floor of each pen after seven days of chicks’ age. 
3.9. Floor space
Each pen having 4 ft X 6 ft was allotted for 25 birds. Therefore floor space for each bird was 1.6 sq. ft.
3.10. Feeder and drinker space  

Two feeders 70 cm X 8cm X 5cm and one round drinker with a capacity of 5 liter were provided in each pen. The feeders and drinker were fixed in such a way so that the birds were able to eat and drink conveniently.

3.11. Feeding and watering   

Formulated feed and fresh clean drinking water were supplied ad-libitum to the birds throughout the experimental period. Feed and drinking water were given three times a day. During the early stage of growth feed and water were given to birds on paper and small drinkers. 

3.12. Lighting

 Lighting management was performed according to SanSanz et al. (2000). The birds were exposed to a continuous lighting of 24 hours of photoperiod. 
3.13. Litter  

Litter management was performed according to SanSanz et al. (2000). Fresh and dried saw dust was used as litter material at a depth of 4-5 inch.  Every fifteen days interval old litter material was removed from the pen and new material was placed for better litter management. 

3.14. Vaccination 

All the birds were vaccinated against Newcastle and Gumboro diseases as per schedule below:

	Age to the birds (days)
	Name of disease
	Name of Vaccine
	Dose
	Method of vaccination

	5
	Newcastle
	BCRDV (Live)
	1 drop
	Eye drop 

	14
	Gumboro
	228 E (Live)
	1 drop
	Eye drop 

	21
	Newcastle
	BCRDV (Booster dose)
	1 drop
	Eye drop 


After each vaccination Megavit -WS multivitamin was supplied at 1g/ 5 liter of drinking water along with vitamin-C to overcome the stress effect for vaccination and hot weather.

3.15. Chemo prophylaxis /Medication

As chemo prophylactic measure / medication some water soluble vitamins, minerals and Electrolyte were used at different ages of birds, details of which is given below:   

	Age of the birds (days)
	Drugs used through water

	1-3
	*Megavit-WS+** Glocose +*  Electrolyte

	10-13
	Megavit-WS+Vitamin(B+C) + Electrolyte 

	15-16
	* Liver tonoic 

	25-27
	Megavit-WS+Electrolyte+**Vinagor 

	35-37
	Megavit-WS+Eleitrolyte+vinagor 


* Megavit-WS, Vitamin (B+C), electrolyte and liver tonic were used as per manufactures recommendations 

* * Glucose was used at 10 g / liter of drinking water and vinegar was used at 5 ml / liter of drinking water.

3.16. Bio-security/Sanitation 

Drinkers were washed with potassium- per- magnate and dried up daily in the morning and feeders were cleaned and washed with Iosan solution (1ml: 5 liters water) weekly before being used further. Strict bio-security measures were followed during the whole experimental period.  

3.17. Data analysis

 Data were analyzed by using SPSS 11.5 version software with supporting Microsoft excel 2003. One way ANOVA test was performed for this experimental analysis.

CHAPTER IV

RESULTS AND DISCUSSION
4.1.1. Weekly live body weight

Supplementation of diets with maize and palm oil group on the live body weight of broilers at different ages is presented in Table 4.1. It was evident from the data that there was significant difference (p<0.01) in body weight of broilers of two treatment groups up to 5th week of age. Live weight of broiler feeding palm oil was significantly (p<0.01) differed with maize based diet at every weeks. During the whole period of the experiment the highest body weight was observed in the birds of T1, containing palm oil except 2nd week where T0 having without oil. In most cases additional energy level is satisfied by refined soybean oil (Das and Hossain, 2005) and palm oil. In this experiment, only used palm oil for satisfied the additional energy level for body weight.

 Table: 4: Weekly average live body weight (g/bird)

	Week
	T0(maize)

(mean±SE)
	T1(palm oil)

( mean±SE)
	Sig.

	1st week
	117.67±1.45
	120.43±1.82
	**

	2nd week
	271±0.31
	267.84±6.40
	**

	3rd week
	631.17±16.01
	641.00±16.44
	**

	4th week
	1055.28±17.49
	1072.99±17.24
	**

	5th week
	1572.81±63.36
	1587.69±12.47
	**


*Significant at the 0.05 level. ** Significant at the 0.01 level; NSNon-significant

4.1.2. Cumulative weekly body weight 

The figure 4.1 shows the comparative cumulative body weight gain of broiler at different weeks feeding maize and palm oil.
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Figure 4.1. Cumulative weekly average live body weight (g/bird)                          

4.1.3. Weekly live weight gain
The responses of supplementation of diets with maize and palm oil on the live weight gain of broilers at different ages are presented in Table 4.2. Irrespective of age, supplementation of diets with maize and palm oil significantly improved live weight gain of broilers. However, based on statistical analysis of data it can be said that there was significant difference (p<0.01) among the treatment groups up to 5th weeks of age. In most cases additional energy level is satisfied for weight gain by refined soybean oil (Das and Hossain, 2005) and  palm oil. In my study, I only used palm oil for satisfied the additional energy requirement.
Table: 5: Weekly average live body weight gain (g/bird)
	Week
	T0(maize)

(mean±SE)
	T1(palm oil)

( mean±SE)
	Sig.

	1st week
	72.84±1.95
	74.45±5.06
	**

	2nd week
	157.33±4.75
	205.18±1.86
	**

	3rd week
	371.68±21.89
	553.87±19.64
	**

	4th week
	467.61±21.32
	559.45±21.78
	**

	5th week
	452.90±73.73
	655.87±9.37
	**


*Significant at the 0.05 level. ** Significant at the 0.01 level; NSNon-significant
4.1.4. Cumulative weekly live weight gain 
Similar to live weight, supplementation of palm oil had positive trend in cumulative live weight gain (g/ bird) of broilers at different ages is presented in Table 4.2 Cumulative live weight gain (g / bird) varied significantly (p<0.01) in birds aged 1-35 days compared to maize. The birds of T1\ group having palm oil gave rise to the highest cumulative live weight gain and the T0 group having maize was the lowest cumulative live weight gain. 
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Figure 4.2. Cumulative weekly average live body weight gain (g/bird)
4.1.6. Weekly average feed intake
Effect of supplementation of diets with maize and palm oil on the average feed consumptions (g /bird) of broilers at different ages is presented in Table 4.3. It was evident from the tabular data that there was significance difference in feed intake among the groups of birds, however, there were significant (p<0.01) differences throughout the experimental period. It is also evident that from the starting till the end of the experiment supplementation improved feed intake of the birds compared to that of maize getting no oil supplement. Supplementation of palm oil resulted in significantly (p<0.01) higher feed intake than maize except 4th week where same feed intake was observed which is similar with findings of (Biswas et  al., 2007) palm oil supplemented group always showed slightly higher feed intake than without oil supplemented groups.

Table: 6: Weekly average feed intake (g/bird)
	Week
	T0(maize)

(mean±SE)
	T1(palm oil)

( mean±SE)
	Sig.

	1st week
	79.46±0.73
	81.58±0.77
	**

	2nd week
	221.51±0.55
	222.56±0.53
	**

	3rd week
	553.04±1.32
	635.86±93.94
	**

	4th week
	750.20±0.64
	750.59±0.43
	**

	5th week
	1079.00±13.58
	1094.67±2.91
	**


*Significant at the 0.05 level. ** Significant at the 0.01 level; NSNon-significant

4.1.7. Cumulative weekly average feed intake

The cumulative feed consumption (g/bird) of birds at different stages of growth in different dietary treatments are shown in Table 3.5. Regardless of age, cumulative feed consumption of broilers at different ages were significantly (p<0.05) influenced by diets supplemented with palm oil. At all stages of growth (1-35 days) cumulative feed intake of the oil supplemented group of bird was significantly (p<0.01) higher than that of maize, except 4th week where same feed intake was observed.
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Figure 4.3. Cumulative weekly average feed intake (g/bird)
4.1.8. Weekly average feed conversion ratio (FCR) 
The feed conversion ratio (FCR) of birds during different stages of growth feed on maize and palm oil is given in Table 4.4. Supplementation of diets with maize and palm oil revealed significant impact on feed conversion ratio of birds aged 7-35 days. However, supplementation of palm oil significantly (p<0.01) differed FCR compared to that of the maize based diet group. Most superior FCR was obtained from birds fed diets supplemented with palm oil at the last week which differ significantly (p<0.01) with maize. So feeding with palm oil observed very good FCR in birds than the feed supplemented without oil group. Similar observation was also reported in comparative efficiency of different oils groups than without oil (Biswas et  al., 2007).

Table: 7: Weekly average FCR

	Week
	T0(maize)

(mean±SE)
	T1(palm oil)

( mean±SE)
	Sig.

	1st week
	1.10±0.003
	1.05±0.003
	**

	2nd week
	1.13±0.00
	1.09±0.01
	**

	3rd week
	1.43±0.06
	1.37±0.06
	**

	4th week
	1.45±0.14
	1.37±0.06
	**

	5th week
	1.76±0.06
	1.66±0.01
	**


*Significant at the 0.05 level. ** Significant at the 0.01 level; NSNon-significant

4.1.9. Cumulative feed conversion 

Cumulative feed conversion ratio of birds in different dietary treatment groups are given in Table 3.7. It was observed that marked changes were found on cumulative feed conversion ratio of broiler at 1-35 days of age between T0 (maize) and T1 (palm oil). Supplementation of dietary feeding group T1 (palm oil) significantly (p<0.01) reduced the FCR compared to that of the (T0) maize.
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Figure 4.4. Cumulative weekly average feed conversion ratio (FCR)

4.1.10 Overall performance of broiler (1st week to 5th week):
The overall performance of broiler feeding maize and palm oil are shown in the table 4.5.

 Table 8: Comparative overall Performance of broiler from 1st Week to 5th week age.  

	Parameters
	T0(maize)

(mean±SE)
	T1(palm oil)

( mean±SE)
	Sig.

	
	Weeks of age
	Weeks of age
	

	
	1st 
	2nd 
	3rd 
	4th 
	5th 
	1st 
	2nd 
	3rd 
	4th 
	5th
	

	Body weight
(g/bird)
	117.67
±1.45
	271
±0.31
	631.17±16.01
	1055.28
±17.49
	1572.81
±63.36
	120.43
±1.82
	267.84±6.40
	641.00±16.44
	1072.99±17.24
	1587.69
±12.47
	**

	Body wt. gain
(g/bird)
	72.84
±1.95
	157.33±4.75
	371.68±21.89
	467.61
±21.32
	452.90
±73.73
	74.45
±5.06
	205.18±1.86
	553.87±19.64
	559.45
±21.78
	655.87
±9.37
	**

	Feed intake (g/bird)
	79.46
±0.73
	221.51±0.55
	553.04±1.32
	750.20
±0.64
	1079.00
±13.58
	81.58
±0.77
	222.56±0.53
	635.86±93.94
	750.59
±0.43
	1094.67
±2.91
	**

	FCR
	1.10
±0.003
	1.13
±0.00
	1.43
±0.06
	1.45
±0.14
	1.76
±0.06
	1.05
±0.003
	1.09
±0.01
	1.37
±0.06
	1.37
±0.06
	1.66
±0.01
	**



*Significant at the 0.05 level. ** Significant at the 0.01 level; NSNon-significant







CHAPTER V

CONCLUSION
From the above discussion it may be concluded that all the birds in each treatment group consume more or less same amount of feed throughout the whole experimental period. Also, birds in T1 group showed higher live weight gain which significantly (p<0.01) differed with T0 group from 1st to 5th week of age of the bird. The bird in T1 group also showed better FCR than T0 group. On top of that from this study it was revealed that palm oil may be used for better performance of the bird in broiler ration formulation.

Although some works have been done on feed intake, efficacy and profitability in rearing broiler feed diet supplemented with palm oil at different dietary levels. Therefore if above research can be accomplished further successfully it would created a new field in the research of poultry nutrition.  

CHAPTER VI
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CHAPTER VII
APPENDIX
Maize : 

	Initial wt(g)
	1st wk wt (g)
	1st wk gain (g)
	1st wk feed intake(g)
	1st wk FCR
	2nd wk wt (g)
	2nd gain wt (g)
	2nd  wk feed intake(g)

	45.50
	118.00
	69.83
	78.40
	1.10
	271.30
	154.00
	222.60

	45.50
	120.00
	76.50
	80.50
	1.10
	270.60
	151.30
	220.80

	45.47
	115.56
	72.19
	79.12
	1.11
	271.67
	166.70
	221.12

	45.49
	117.85
	72.84
	79.34
	1.10
	271.19
	157.33
	221.51


	2nd wk FCR
	3rd wk wt (g)
	3rd wk gain (g)
	3rd wk feed intake(g)
	3rd wk FCR
	4th wk wt (g)
	4th wk gain (g)
	4th wk feed intake(g)
	4th wk FCR

	1.13
	622.67
	336.33
	550.40
	1.40
	1029.28
	428.14
	750.20
	1.58

	1.13
	608.67
	367.00
	554.40
	1.55
	1048.00
	501.30
	751.30
	1.59

	1.13
	662.17
	411.72
	554.33
	1.33
	1088.55
	473.39
	749.10
	1.17

	1.13
	631.17
	371.68
	553.04
	1.43
	1055.28
	467.61
	750.20
	1.45


	5th wk wt (g)
	5th wk gain (g)
	5th wk feed intake(g)
	5th wk FCR

	1457.30
	434.00
	1080.00
	1.88

	1675.71
	335.70
	1055.00
	1.70

	1585.42
	588.99
	1102.00
	1.71

	1572.81
	452.90
	1079.00
	1.76


Palm Oil : 

	Initial wt(g)
	1st wk wt (g)
	1st wk gain (g)
	1st wk feed intake(g)
	1st wk FCR
	2nd wk wt (g)
	2nd gain wt (g)

	46.33
	119.30
	64.33
	80.87
	1.05
	265.66
	203.33

	43.33
	124.00
	79.23
	80.75
	1.04
	258.00
	203.30

	44.78
	118.88
	79.78
	83.13
	1.05
	279.86
	208.90

	44.82
	120.73
	74.45
	81.58
	1.05
	267.84
	205.18


	2nd  wk feed intake(g)
	2nd wk FCR
	3rd wk wt (g)
	3rd wk gain (g)
	3rd wk feed intake(g)
	3rd wk FCR
	4th wk wt (g)

	221.50
	1.10
	611.40
	518.80
	705.50
	1.48
	1038.66

	223.00
	1.10
	668.20
	556.07
	449.90
	1.35
	1092.85

	223.17
	1.07
	643.40
	586.75
	752.17
	1.29
	1087.46

	222.56
	1.09
	641.00
	553.87
	635.86
	1.37
	1072.99


	4th wk gain (g)
	4th wk feed intake(g)
	4th wk FCR
	5th wk wt (g)
	5th wk gain (g)
	5th wk feed intake(g)
	5th wk FCR

	518.86
	750.50
	1.48
	1611.30
	674.60
	1100.00
	1.65

	566.07
	749.90
	1.35
	1582.85
	647.13
	1090.00
	1.69

	593.42
	751.38
	1.29
	1568.92
	645.89
	1094.00
	1.65

	559.45
	750.59
	1.37
	1587.69
	655.87
	1094.67
	1.66
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