CHAPTER- I
1. Introduction
Domestic geese (Anser anser domesticus or Anser cygnoides) are domesticated Grey geese (either Greylag geese or Swan geese) kept as poultry for their meat, eggs, and down feathers since ancient times (R. Buckland & G. Guy, 2002).
	Scientific classification

	Kingdom:
	Animalia

	Phylum:
	Chordata

	Class:
	Aves

	Order:
	Anseriformes

	Family:
	Anatidae

	Subfamily:
	Anserinae

	Genus:
	Anser

	Species:
	A. anser & A. cygnoides

	Subspecies:
	A. a. domesticus

	Binomial name

	Anser anser domesticus & Anser cygnoides
(Linnaeus, 1758)

	Synonyms

	Anser domesticus


1.1. Geese Farming and Availability in Bangladesh

        Poultry population estimates differ depending on the source of information. According to numbers provided by the Government of Bangladesh’s Livestock Department (figure: 1), the total chicken population is steadily increasing, from about 143 million birds in 2001 to 195 million birds in 2006. Over the same period the duck population increased from 25.8 million in 2001 to 38.1 million in 2006. The pigeon population was reported to be 10.8 million in 2005 (Bangladesh Bureau of Statistics (BBS), 2006). Other types of domesticated birds such as geese are present in only small numbers. Geese farming are still at initial stage in Bangladesh. In Bangladesh, geese are reared only as family based farming not as commercial level. It is basically practiced at riverine, haor and low lands like Chandpur, Noakhali, Barisal, Potuakhali, Pirojpur, Khulna, Bagerhat, Sylhet, Mymensingh, Natore, Rajshahi and in such like areas. National poultry numbers are shown through following table-1:
   Table-1: National Poultry Numbers
	Sl.

No.
	Species
	National Poultry Numbers (Number in '000)

	
	
	2001
	2002
	2003
	2004
	2005
	2006

	1.
	Chickens
	142680
	152240
	162440
	172630
	183450
	194820

	2.
	Ducks
	25760
	33830
	34670
	36400
	37280
	38170

	3.
	Pigeons
	-
	-
	-
	-
	10879
	-

	4.
	Geese
	-
	-
	-
	-
	-
	-
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Source: Government of Bangladesh's Department of Livestock Service's website: www.dls.gov.bd, 2008
1.2. Geese Feeding

Commercial feeds in mash, pelleted, or crumble form are available for geese. Pelleted or crumble forms are recommended. If a commercial feed for geese is not available, a chicken feed may be used. However, be sure the chicken feed does not contain a coccidiostat if it is used for geese because it may cause lameness or even death in goslings (Melvin L. Hamre, 2002). A starter ration containing 22 percent protein is used for the first 2 weeks. Feed all that the birds will eat. Geese should be allowed out on pasture during the day, where they will eat grass and bugs.
During the first several days, the feed should be placed on rough paper, paper plates, or egg fill flats. Do not place the feed on a smooth surface that could cause the young birds to slip and fall. A smooth surface may cause leg injuries. Supply an insoluble grit in addition to the feed.
Geese may be allowed to forage for feed after they are 2 weeks old. Under this feeding program, they are fed grain for the last 2 or 3 weeks and marketed at about 18 weeks of age. Geese may also be fed a grower ration while they are allowed to forage for feed. Under this feeding program, they may be switched to a high-energy finishing diet and marketed at about 14 weeks of age.
Another feeding method is to feed the geese in full confinement and market them at about 10 weeks of age. Geese marketed under this feeding program are called “junior” or “green geese” (James R. Gillespie & Frank B. Flanders, 2010).
Provide a supply of fresh water that is easily accessible at all times. Geese consume large amounts of water. The waterers should be designed in such a way that the birds cannot get into them to swim. Water for swimming is not necessary. Pasture is especially important for geese. They will start to eat grass when only a few days old. Geese can live entirely on pasture after they are 5 to 6 weeks of age. A growing ration is recommended, however. (W. J. Nowland, 1984)
Timothy, bluegrass, ladino, white clover, and brome grass are good pastures. Barley, wheat, and rye make good fall pastures. Geese do not eat alfalfa, sweet clover, or lespedeza. If the pasture is not of good quality, some additional grain should be fed. Cracked corn, wheat, or milo can be used. Pastures should be rotated. Young goslings should be protected from rain for the first several weeks. Provide shade in hot weather. One acre of pasture will feed about 20 birds (James R. Gillespie & Frank B. Flanders, 2010).
CP requirements of growing goslings have been reported to vary from 160-220 g/kg in the starter diet given from 0 to 4 weeks, and from 140 to 200 g/kg in the grower diet. (N. K. Allen, 1983) suggests from his own results that dietary CP contents should be 200, 160 and 140 g/kg for the periods from 0 to 4, 5 to 6 and 7 to 9 weeks respectively. These recommendations are somewhat lower than those of (P. Saleyev, 1975) who suggested that CP content and apparent ME (AME) should be 200 g and 11.6 MJ/kg respectively up to 3 weeks of age, and from then to 9 weeks should be 180 g and 12.2 MJ/kg respectively. Recently, the lack of response in weight gain of Embden geese fed on diets varying in protein concentration from 180 to 220 g/kg has led (J. D. Summers et al., 1987) to conclude that CP has not been a limiting factor in most goose nutrition studies.
The work of (R. H. Roberson & D. W. Francis, 1963) would suggest that geese respond more to changes in energy concentration of the diet than to dietary protein levels. However, (M. H. Stevenson, 1985) found no significant effect on the weight gain of Italian Legarth goslings fed on starter and grower diets with ME concentrations ranging from 11 to 13 MJ/kg.
In case of geese for breeding purposes the nutritional requirements are given in Table-2 (Landaise & Rhine):
    Table-2: Nutritional Requirements for Breeder Geese
	Sl. No.
	Nutrient
	Age (Weeks)

	
	
	0
	3
	4
	6
	7
	12

	1.
	ME (kcal./kg)
	2600
	2800
	2700
	2900
	2700
	2900

	2.
	CP (%)
	15.8
	17.0
	11.6
	12.5
	10.2
	11.0

	3.
	Ca (%)
	0.75
	0.80
	0.75
	0.80
	0.65
	0.70

	4.
	P (%)
	0.67
	0.70
	0.62
	0.65
	0.57
	0.60

	5.
	Lys. (%)
	0.89
	0.95
	0.56
	0.60
	0.47
	0.50

	6.
	Meth. (%)
	0.40
	0.42
	0.29
	0.31
	0.25
	0.27


1.3. Importance of Saw Dust in Geese Ration
Saw Dust may be used as an energy source to geese ration. Cost of Saw Dust is much more lower than any other energy source. Moreover, CP of treated and untreated Saw Dust is about 2.5% and 0.88% respectively. So, it may be used as a good feed additive in case of chicken. 80% sawdust, 19% bran, 1% distillers yeast are mixed in enough water to make a soft dow. The mixture is filled tightly into a jar with a thermometer and covered. When the temperature rises above 40°C during the day, 20% of this mixture is added with forage to feed chicken. Enough clean water should be provided to the chicken (FAO Corporate Document Repository).
About 200 years ago it was found that the large molecular carbohydrates in wood, namely cellulose and hemicellulose, can be fractionized by acid treatment into simple sugars (glucose, hexose and pentose) and thus converted to food. Because of the huge investments necessary to build production facilities, this has only made sense economically in times of need. But as ruminants are able to utilize cellulose through enzymatic solubilisation, studies have been carried out to establish whether wood products could be used in addition to grass and other feeds. Experiments with fermented or acidified wood flour have been successful. In India, for example, a suitable solid state fermentation process has been developed to enhance the biological composition and nutrition value of sawdust using Pleurotus sajor-caju (springerlink). Cellulose made from sawdust can possibly be used as feed if it is carefully derived and finely ground.
 

Among the wood flour products feed extender is one of them. This is a fine wood meal obtained from so called fat trees (softwoods and “smooth” hardwoods which contain a fatty oil, e.g. birch (1.5– 3.3%) and lime (6.3- 9.2%)). In times of need this has been added to normal feed, it is partially digestible (John M. Harkin, 1969). Proximate composition of Ogea sawdust is shown through table-3 as follows to understand the feed value of Saw Dust and its importance in geese ration-
Table-3: Proximate Composition of Ogea Sawdust 
	Sl.   No.
	                       Component
	gkg־¹ Dry matter

	1.
	Dry matter
	997.20

	2.
	Ash
	    6.40

	3.
	Crude protein (Nх6.25)
	    8.80

	4.
	Crude fiber
	676.10

	5.
	Ether extract
	  14.70

	6.
	Total carbohydrates 
	294.00


Source: D. B. Oke and M. O. Oke, 2007, Medwell Journals.
1.4. Objective 

From the above informations I made desire to perform my study on geese to use Saw Dust as a feed ingredient of geese ration as daily feed requirement of geese is much. Feed cost to provide such amount of feed is also very much. If Saw Dust can be used as an energy source to geese ration by replacing any of the complementary feed ingredient such as rice polish, it will be more beneficial for geese rearing and to afford the huge feed cost of geese rearing.
CHAPTER- II
2. Review of Literatures
According to D. B. Oke and M. O. Oke- Lack of good quality feeds throughout the year, which is attributed to the seasonal fluctuations in supply of conventional ingredients, is a major problem preventing optimum performance of chickens in the tropics. Attention is, therefore, being focused on cheap but suitable alternative feedstuffs, especially crop residues and industrial byproducts, to sustain livestock industry (W. S. Alhassan, 1985). The evaluation of unconventional feed resources alongside other strategies would reduce pressure on the demand for conventional feed ingredients and accelerate the attainment of feed security for poultry (A. O. Fajimi et al., 1993).
A large number of alternative feedstuffs with promise as poultry feed ingredients abound in Nigeria (A. D. Ologhobo, 1992). An example is the sawdust, a lignocellulose material that is burnt away annually in industrial sites resulting in pollution thereby aggravating the existing environmental problems. Millions of tons of these lignocellulose materials, which are wasted every year, are found around industrial sites such as sugar mills and sawmills (W. J. Pidgen & F. Bender, 1975). However, scarce information exists on the utilization of this byproduct by chickens.
His study envisaged to highlight the nutritional potential of sawdust from Daniellia ogea tree in the ration of broilers on their performance and carcass characteristics. His experiment was conducted with 72 days old Anak broiler chicks to investigate the effects of sawdust obtained from Daniellia ogea on their performance, carcass characteristics and gut dimensions. Six experimental diets were formulated to be iso-nitrogenous (22% crude protein) and iso-energetic (2.60 kcal/ gm ME.). Each dietary treatment was replicated 3-times with 4 birds per replicate. Te study lasted for 5 weeks. Daily feed intake, weight gain and feed conversion ratio were significantly (p<0.05) influenced by the experimental diets. The dressing percentage, carcass parts (Neck, Wings, Drumstick, Breast, Back, Thigh) and gut weights were significantly (p<0.05) different.
According to W. B. Anthony, John P. Cunnighum, JR. & R. R. Harris- Ruminant animals can utilize cellulosic materials as food because of a valuable symbiotic relationship with microorganisms present in the rumen section of their digestive tract. Cellulose pulps and wood waste have been fed as maintenance rations to cattle and horses during times of great national emergencies. Another potential use for waste wood is in rations for fattening cattle. Feeding trials were conducted with cattle and sheep using a based, all-concentrate formula, with and without sawdust and oyster shell. Feeding treatments were: basal (B), B plus 2.5% of oyster shell, B plus 2.5% of oak sawdust, and B plus 10% of oak sawdust. Both lambs and steers made the best gain when fed B plus 2.5% sawdust. In another test with yearling steers, the basal mixture with 10% of oak sawdust produced equal gain with equal efficiency to the basal with 10% of ground coastal Bermuda grass hay. These studies show value for sawdust in rations for fattening cattle and sheep.
CHAPTER- III
3. Materials and Methods
3.1. Statement of the Experiment

A trial work was conducted at Dumuria, in Khulna district, with 3 months old geese for a period of 2 months, a period covered from 20th October to 20th December, 2011. The experiment assessed the effectiveness of using Saw Dust on growth performance i.e. on body weight gain of geese.
3.2. Layout of the Experiment


Eight geese were randomly divided into two groups, each with four geese. One group was provided with 25% Saw Dust containing ration and the other group was provided with Saw Dust free ration. Geese were reared in confined rearing system.
3.3. Feed for Experimental Birds


Feed ingredients for ration formulation for the geese were bought from “Poultry and Fish Feed Store”, Dumuria, Khulna. Saw Dust free ration prepared for the geese is shown in Table-4 as follows –
Table-4: Ration Formulation for 3 months old Geese
	Ingredients
	 Amount

   (Kg.)
	        ME

     (Kcal.)
	    CP
    (%)
	    Ca
    (%)
	     P
   (%)
	Lysine

   (%)
	Methionine

       (%)
	Cost
 (Tk.)

	Maize
	54.500
	180340.50
	5.014
	0.0382
	0.2180
	0.1363
	0.07085
	1199

	Rice polish
	33.000
	96921.00
	3.927
	0.1155
	0.3960
	0.1320
	0.12870
	396

	Wheat bran
	9.500
	10307.50
	1.311
	0.0105
	0.1150
	0.0580
	0.01805
	171

	Meat & bone meal
	2.000
	4222.00
	1.076
	0.2260
	0.1078
	0.0744
	0.01500
	44

	Limestone
	1.000
	-
	-
	0.3580
	0.0002
	-
	-
	8

	     Total
	100.000
	291791.00
	11.328
	0.7481
	0.8370
	0.4006
	0.23260
	1818


3.4. Experimental Diet


The experimental diet was prepared by removing 250gm from 1Kg Saw Dust free ration with 250gm Saw Dust to make Saw Dust containing ration. Both of the Saw Dust containing and Saw Dust free rations were supplied to the birds @ 500gm per bird per day, 1st 250gm feed was supplied in the morning and 2nd 250gm feed was supplied in the afternoon, each one for each group. The feed was provided as wet mash feed. The birds were provided with ad-libitum amount of drinking water from a tube-well.
3.5. Quality of the Experimental Diet

Saw Dust was used mainly as an energy source. Average CP of untreated Saw Dust is about 0.88% (D. B. Oke & M. O. Oke, 2007). So, after adding Saw Dust to the formulated ration, CP of the experimental ration came to 8.716% from 11.328%. It can be shown through following calculation –
CP of 100 Kg formulated ration was 11.328

Therefore, CP of 0.250 Kg formulated ration was = (11.328 / 100 х 0.250)








        = 0.02832

Again, CP of 100 Kg Saw Dust was 0.88
Therefore, CP of 0.250 Kg Saw Dust was = (0.88 / 100 х 0.250)







       = 0.0022
Therefore, reduced CP of 1 Kg experimental ration was = (0.02832 – 0.0022)










= 0.02612
Therefore, reduced CP of 100 Kg experimental ration was = (0.02612 х 100)










   = 2.612
Therefore, total CP of the experimental ration was = (11.328 – 2.612) %









= 8.716%
On the other hand, average ME of Saw Dust is about 3500 Kcal./kg at 25% moisture content (Lee Seng Ann, 2008). So, after adding Saw Dust to the formulated ration, ME of the experimental ration came to 306343 Kcal. from 291791 Kcal./100 Kg. It can be shown through following calculation-

ME of 100 Kg formulated ration was 291791 Kcal.

Therefore, ME of 0.250 Kg formulated ration was = (291791 /100× 0.250) Kcal.







    = 729.48 Kcal.

Again, ME of 1Kg Saw Dust was 3500 Kcal. at 25% moisture content. 

Therefore, ME of 0.250 Kg Saw Dust was = (3500× 0.250) Kcal.







   = 875 Kcal.

Therefore, increased ME of 1 Kg experimental ration was = (875- 729.48) Kcal.









      = 145.52 Kcal.

Therefore, increased ME of 100 Kg experimental ration was = (145.52× 100) Kcal.








          = 14552 Kcal.

Therefore, total ME of the experimental ration was = (291791+ 14552) Kcal.








     = 306343 Kcal.


Although the CP% of the experimental ration was lower than the formulated ration due to addition of 25% Saw Dust with the removal of same amount of the formulated ration, the ME of the experimental diet was higher than the formulated ration.

3.6. Record Keeping


The body weights of the birds were recorded on regular basis as one month interval. The amount of consumed feed was also recorded. The birds were observed for any abnormalities.
3.7. Data Collection


The following records were kept during 2 months of experimental period –

a) Live weight gain and

b) Feed consumption
3.8. Calculation

The following variables were calculated during the experimental period –

3.8.1. Live Weight Gain


Body weight was measured by using scale and balance. Body weight gain of each replication was calculated by deducting initial body weight from the final body weight of the birds.




Body weight gain = Final weight – Initial weight

3.8.2. Feed Consumption


Feed intake was calculated as the total feed consumption in a replication divided by the number of birds in each replication.
Feed intake (gm/bird) = 

  Feed intake in a replication






  
  No. of birds in a replication
CHAPTER- IV

4. Result and Discussion

The result on feeding effect of Saw Dust are presented and discussed under the following subheadings –

4.1. Body Weight Gaining

Data of body weight gaining after the feeding trial are shown in Table-5 and Table-6 as follows –

        Table-5: Body weight gain (Kg.) of Geese provided with Saw Dust
	Birds
	Initial body Wt. (Kg.)
	Body Wt. after 1st month (Kg.)
	Body Wt. gain (Kg.)
	Average body Wt. gain (Kg.)
	Body Wt. after 2nd month (Kg.)
	Body Wt. gain (Kg.)
	Average body Wt. gain (Kg.)

	No.1
	2.950
	3.000
	0.050
	
	3.600
	0.650
	

	No. 2
	2.900
	3.150
	0.250
	
	3.500
	0.600
	

	No. 3
	3.000
	3.400
	0.400
	0.2125
	3.650
	0.650
	0.650

	No. 4
	2.850
	3.000
	0.150
	
	3.550
	0.700
	

	Total
	11.700
	12.550
	0.850
	
	14.300
	2.600
	


     Table-6: Body weight gain (Kg.) of Geese provided without Saw Dust 
	Birds
	Initial body Wt. (Kg.)
	Body Wt. after 1st month (Kg.)
	Body Wt. gain (Kg.)
	Average body Wt. gain (Kg.)
	Body Wt. after 2nd month (Kg.)
	Body Wt. gain (Kg.)
	Average body Wt. gain (Kg.)

	No.1
	2.500
	2.800
	0.300
	
	3.100
	0.600
	

	No. 2
	2.850
	3.000
	0.150
	
	3.500
	0.650
	

	No. 3
	2.900
	3.300
	0.400
	0.2875
	3.800
	0.900
	0.7125

	No. 4
	3.100
	3.400
	0.300
	
	3.800
	0.700
	

	Total
	11.350
	12.500
	1.150
	
	14.200
	2.850
	


4.2. Feed Consumption

♦ Requirement of Saw Dust free ration for four geese of one group for two months @ 500gm per day per bird = (0.500 х 4 х 60) Kg

    


     = 120 Kg


♦ Requirement of Saw Dust for four geese of other group for two months @ 25% of total ration = (120 х 0.250) Kg




    = 30 Kg


♦ Requirement of Saw Dust free ration for four geese of the same group for two months = (120 – 30) Kg
  
= 90 Kg

Therefore, total requirement of Saw Dust free ration = (120 + 90) Kg

       
    = 210 Kg

4.3. Cost of Production and Profit

4.3.1. Cost of Saw Dust Containing Ration


For Saw Dust containing ration, requirement of Saw Dust free ration was 90 Kg and requirement of Saw Dust was 30 Kg.

♦ Cost of 100 Kg Saw Dust free ration was 1818 Tk.

Therefore, cost of 90 Kg Saw Dust free ration was = (1818 / 100 х 90) Tk.







     
 = 1636.20 Tk.


♦ Cost of 1 Kg Saw Dust was 3 Tk.
Therefore, cost of 30 Kg Saw Dust was = (3 х 30) Tk.






        
    = 90 Tk.

Therefore, total cost of Saw Dust containing ration = (1636.20 + 90) Tk.








    
 = 1726.20 Tk.
4.3.2. Cost of Saw Dust Free Ration

For Saw Dust free ration, requirement of the ration was 120 Kg.

Cost of 100 Kg Saw Dust free ration was 1818 Tk.
Therefore, cost of 120 Kg Saw Dust free ration was = (1818 / 100 х 120) Tk.








       
  = 2181.60 Tk.
4.3.3. Profit or Loss Determination


♦ For Saw Dust containing ration,
To produce 0.650 Kg meat, cost was 1726.20 / 4 Tk./ bird





       = 431.55 Tk./ bird
Therefore, to produce 1 Kg meat, cost was = (431.55 / 0.650) Tk./ bird






        = 663.92 Tk./ bird

♦ For Saw Dust free ration,
To produce 0.7125 Kg meat, cost was 2181.60 / 4 Tk./ bird
= 545.4 Tk./ bird
Therefore, to produce 1 Kg meat, cost was = (545.40 / 0.7125)Tk./ bird






         = 765.47 Tk./ bird
From the above calculation we can see that the cost of 1 Kg meat production in case of Saw Dust containing ration is lower than that of Saw Dust free ration. So, feeding geese with Saw Dust containing ration is profitable.

Therefore, profit from 1 Kg meat production from feeding geese with Saw Dust containing ration to Saw Dust free ration = (765.47 – 663.92) Tk./ bird

        

      




= 101.55 Tk./ bird

Although the CP% of the experimental ration was lower, the ME of the ration was higher than the formulated ration and body weight gaining was comparatively reduced but the ration was cost effective due to the lower price of Saw Dust. And finally the ration of Saw Dust was found to be cost effective and profitable during geese rearing.
CHAPTER- V
5. Conclusion

In this study it was observed that the profit from feeding geese with Saw Dust containing ration was higher than that of Saw Dust free ration. So, it can be said that Saw Dust may contribute in body weight gain in geese and may be used as a feed ingredient of geese ration profitably.

From the above discussion it may be concluded that –
· Saw Dust can be used effectively and profitably as a feed ingredient of geese ration.

· Saw Dust has no deleterious effect on the palatability of the diet.
· Saw Dust does not hamper the feeding habits of geese with lower percentage.

· Geese can consume Saw Dust effectively to gain their body weight.

· Using of Saw Dust minimizes the cost of geese rearing.
CHAPTER- VI
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Figure-1: National Poultry Numbers (Number in '000)
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