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INTRODUCTION

Fodder crops play pivotal role in the agricultural economy by providing cheapest source of feed for livestock. Livestock is a major sub-sector of agriculture in Bangladesh and plays a key role in the economy of the country particularly in rural economy. The performance of dairy animals depends on the consistent availability of quality fodder in adequate amount. Therefore, the critical limitation on profitable animal production in developing countries is the inadequacy of quality forage (Sarwar et al., 2002). In many developing countries because of ever growing human need for food, only limited cultivated land can low per acre fodder yield and fodder scarcity periods, one is during summer months and second in the winter months, further aggravated the situation (Sarwar et al., 2002). In rest of the year, fodder is abundantly available and remains intact in the fields.

Preservation of surplus fodder by silage making when fodder is abundant can help to reduce its irregular supply pattern round the year. Manipulating this surplus fodder can bridge the gap between supply and demand during scarcity periods. Non-leguminous crops are extensively being used worldwide for silage making having relatively low buffering capacity and low concentrations of fermentable carbohydrates. Therefore, pH decline is not rapid and final pH is usually low (Bolsen et al., 1996). Leguminous crops, on the other hand, have high moisture content, high buffering capacity (due to high protein and mineral content) and relatively low concentrations of fermentable carbohydrates therefore, pH drop in leguminous crops is also slow. Leguminous crops are extensively wilted prior to ensiling to lower the moisture content either by field wilting or by the addition of some absorbent. Any produce which has sufficient fermentable carbohydrate may be ensiled, the silage can be made from Jumbo grass (Tauqir et al., 2007).
Although there is some deterioration in quality of fodder during silage making but preservation of surplus fodder and making the land free for subsequent sowing are advantages of silage making. During the recent years, a number of high yielding varieties have been introduced; Jumbo grass (Sorghum bicolour Sorghum sudanefe) is one ofthe promising grasses because of its rapid growth and high yield (Stuart, 1990). It is popular because of its high productivity and ultra-late flowering nature triggered by short day length. It is also important because of its availability during summer fodder scarcity periods. However, the information regarding the nutritive value of Jumbo grass (JG) and its silage under varying conditions is limited. Therefore, the study was done on the basis of the following objectives:

1. To assess the physical and nutritional qualities of Jumbo grass silage.      
  
2. To compare nutritional quality of three different Jumbo grass silage.
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REVIEW OF LITERATURE
Literature related to the proximate compositions such as crude protein, crude fat, crude fiber, ash & moisture of Jumbo grass silage are as follows. 
Rook and Thomas(1982) In the current study, pH of Jumbo grass silage was 4.45, therefore, the quality of JGS was fair.
Yahaya et al.(2001) Jumbo grass ensiled with 2% molasses for 30 days proved to be the best as evidenced by low pH value and high lactic acid concentration. The pH of all treatments ranged from 3.50 to 3.90 while, the lactic acid concentration ranged from 3.86 to 4.10%.
Khorasani et al. (1993) reported that the apparent DM of Jumbo grass is 55.1%
West et al. (1998)reported the chemical composition of  Jumbo grass silage contained 78.48 percent moisture, 11.0 percent protein, 30.10 percent carbohydrates and 2.50 percent crude lipids.,
Sarwar et al., (2002). Grasses and legumes were ensiled with different additives at various moisture levels for various fermentation periods, 2% molasses proved to be best additive at 30% DM for 30 days 

Martin and Linn (1985) and Jones et al( 1987) A study was undertaken for the nutritional evaluation of Jambo forage by using Near Infrared Reflectance Spectroscopy (NIRS) for the determination of CP, CF, NFE and total ash of Jumbo forage was 0.33, 0.51, 1.14 and 0.39% respectively .
Hingra et al., (1995).Report that sorghum fodder is poor in quality due to low protein content and presence of hydrocyanic acid .
Carmi et al. (2006), Miron et al. (2007) and Tauqir et al. (2009) have also reported significant differences among the sorghum genotypes for crude protein content . Hegari
produced significantly higher crude protein contents (7.62%) than all other varieties and it was followed by F- 9706, F- 9806, F- 9809 and JS- 88 having crude protein contents of 7.04, 6.81, 6.61 and 6.50 percent, respectively. While the lowest protein percentage (5.49 %) was recorded in variety F-9603 which was statistically at par with JS- 263 and F-9601.
Fairbairn et al. (17) also reported that NPN, ammonia nitrogen (NH3-N), free NH3-N, and peptide N increased during fermentation. High DM and better anaerobiasis inhibited microbial proliferation especially clostridia spp., which explained the low NH3-N and high TP in well preserved silages (18). In the present study, the better TP content of Jumbo grass ensiled with molasses indicated better preservation and less proteolytic activity due to early pH decline.

Baker et al (1961),The reason for the better digestion kinetics of Jumbo grass was the presence of higher readily degradable carbohydrate contents than that of its silage.

Khorasani et al. (1993) reported that, Addition of nutritional additives to improve soluble carbohydrate concentration before ensilation and provision of good anaerobic conditions could reduce the loss of nutrients in the silage.

Ruiz et al. (1992), who reported that excessive degradation of CP to NPN during ensilation could be a reason for low CP intake when silage based diets were fed to lactating animals.
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METHODOLOGY
The investigation on “Nutritional quality of Jumbo grass silage” was carried out from 1.12.2012 to 31.01.2013. The material and methods adopted for the study are stated in this section.The experiment was conducted in the Animal nutrition laboratory under the department of Animal Science and Nutrition, Chittagong Veterinary and Animal Sciences University, Khulshi, Chittagong, Bangladesh. 
3.1. Preparation of silage
 Three types of silage were made from Jumbo grass in three drum silo . Jumbo were harvested at 70 days of age using . The grass contain about 30-35% dry matter at the time of ensiling. The Jumbo then Choped into small pieces. Chopping made  easy to compact the silage and to remove the air. Then the small piece Jumbo were filled into the container (Drum) layer by layer. Compact the crop all the time by continuous treading. This removes the air inside the silo. The drum Sealed quickly which speed up the fermentation process. Three types silage were prepared using the  following composition .
Silage 1: Prepared only using fodder
Silage 2: Prepare using molasses with fodder: After chopping of Jumbo 4% molasses were  

               mixed with grasses then filled silo pit and prepared silage.  
Silage 3: Prepare using molasses and urea with fodder: After chopping of Jumbo 4% molasses  
              and 2% urea were mixed with grasses then filled silo pit and prepared silage.  
3.2 Preparation of silage sample

1. The sample of silage was taken randomly from different parts of silo pit & mixed     
     homogenously & 100-200 gm sub sample was then taken & dried into sun.
2. The sub sample was be melt & dried & filled into air tight container.
3.3. Estimation Proximate composition of silage                                                                                                

The silo pit were opened after 6 month of preparation of silage. The three silage sample was analysed for proximate composition  such, moisture, crude protein, crude fat, crude fiber  and total mineral matter and expressed in percentage.

3.3.1 Moisture

Five grams of raw sample was weighed into a previously weighed

petridish and dried in an oven at 105°C till a constant weight was attained (Anon., 1990 )

                                    Initial weight (g) – Final weight (g)

                 Moisture % = ------------------------------------------× 100

                                                   Sample weight (g)
3.3.2 Crude protein

The nitrogen content of sample was estimated by Microkjeldahl method in Parnas and Wagner apparatus (Anon.,1990). The crude protein content was calculated by multiplying with factor 6.25 and expressed on per cent basis.

                                 (Titre—Blank ) × Normality of HCL × 14.007 × 6.25

                 Protein % = ------------------------------------------------------------- × 100

                                                           Sample weight (g)

3.3.3 Crude fat

Moisture free sample was weighed in moisture free thimbles and crude fat was extracted by refluxing in soxhlet apparatus using petroleum ether as solvent. Per cent crude fat was calculated by difference (Anon., 1990). 

                                           Initial weight (g) – Weight after extraction (g)

                    Crude fat % = --------------------------------------------------------- × 100

                                                         Sample weight (g)

3.3.4 Crude fibre

Fat free sample was hydrolyzed with dilute sulphuric acid (0.255 N) and dilute alkali (0.313 N) to estimate crude fibre by employing the methods of Mayanard (1970).

                               Weight residue with crucible (g) – Weight of ash with crucible

             Crude fibre %=-------------------------------------------------------------------- ×100

                                                      Weight of fat free sample (g)

3.3.5 Total mineral matter

Total mineral matter (ash) was determined by igniting samples in muffle furnace at 600°c for 3 - 4 hours ( Anon., 1990). The total mineral matter was expressed as per cent.
                                            Weight of crucible with ash (g)

Total mineral matter % = -------------------------------------------- ×   100                                                                                                                                                                            

                                            Weight of crucible with sample (g)
3.3.6 Calculation of 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 Statistical analysis
  All data were collected from laboratory analysis & average value were calculated using Microsoft Excel 2007.
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RESULT AND DISCUSSION
Silage was evaluated after opening of silo pit    The findings of silage regarding pH and other chemical component are discuss in this chapter.
4.1 Physical evaluation of silage 
The physical color of  silage prepared with only Jumbo (silage 1) and silage prepared with Jumbo with molasses silage(silage2) was greenish which indicate the    quality of Jumbo with molasses  silage is very good whereas silage prepared jumbo with urea and molasses was  light brownish and for all type silage the aroma was pleasant  so, these silage quality was  also good.
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Fig: Silage sample (Jumbo grass)
4.2 pH  of silage
The pH and chemical composition of silage are shown in Table 4.1. It was observed that 
the pH value was  superior(4.08)  in silage prepared with molasses than silage prepared from only grass. However, silage made with molasses & urea contain pH value 4.69 which indicate medium type silage. This is happened due to the presence of urea in molasses increase CP content which hampers the proper preservation of silage.

4.3 Chemical composition of silage

The different chemical composition such as DM%, CP%, EE%, Ash% and CF% were estimated which is shown in table 4.1
4.3.1 Dry matter content of silage

Dry matter content of silage is shown in Table 4.1 and Fig 1.From the figure it is seen that DM content of silage was higher in silage prepared using only fodder which was 21.52 at silage opened in first time. The silage prepared using Jumbo with molasses and urea contain the second most amount of DM(18.56%).Whereas silage made with Jumbo and molasses contain the lower amount DM only 17.40%.
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4.3.2 Ash content of silage
The ash content of silage represent in fig 5 & Table 4.1.The ash percentage was higher (15.71%) in silage prepared with jumbo & molasses than silage prepared with Jumbo with urea and only Jumbo which was 15.50 & 15.49 respectively. However, there was negligible variation of ash content among three different silage.  
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Figure 2: Ash content of Jumbo silage samples (%).

4.3.3. Crude protein content of silage
The crude protein content was higher in silage prepared with molasses & urea in fig 3.In that cases urea may be increased the CP value of silage. The second most higher amount 9.98% of CP was in silage made using only fodder & 9.8% CP obtained when silage prepared using molasses & Jumbo fodder. However, The difference of CP content of silage 1&2 was negligible.
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Fig3: Crude of protein content Jumbo silage samples (%)
4.3.4. Crude fibre content of silage
The average crude fiber of silage1, silage 2 & silage 3 was 34.03, 33.5 and 28.23 respectively during first time opening of sil pit. Crude fiber content of  silage 1 &2 is higher than silage 3(Fig4).
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Fig4: Crude fiber content of Jumbo silage samples (%).

4.2.5. Nitrogen free extract content of silage
The average NFE of silage 1,2 &3 was16.43,18.57 &23.16 during first time opening, 
4.2.6. Ether extract content of silage:
The average ether extract of silage 1,2 &3 was 2.55,2.64 & 4.05 during first time opening. Ether extract content of 3 is highest than silage 1 & 2.
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Table 4.1: Nutritional composition of Jumbo grass silage (%).
	Time at first opening

	Parameter
	silage1
	silage 2
	silage 3

	pH
	4.69
	4.08
	4.69

	DM%
	21.52
	17.40
	18.56

	CP%
	9.98
	9.8
	10.59

	CF%
	34.03
	33.5
	28.23

	EE%
	2.55
	2.64
	4.05

	ASH%
	15.40
	15.71
	15.5
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        Fig: Weighing of sample.                                    Fig: Estimation of pH.

Fig: Estimation of CP.                                  Fig: Estimation of Ash.

        Fig: Estimation of CF.                                        Fig: Estimation of EE.
4.4 Nutritive value of silage between two opening time
The silage were closed after opening first time then two month later the drum silage again opened and analyzed its pH and proximate component which shown in Table 4.2.It is observed that the pH value increased for all three types of silage at second time opening compare to first opening. Incase of chemical composition dry matter also decreased from (9.8- 10.59) to (9.2-10.32) for three silage. All other composition such as CP, CF, Ash percentage also decrease proportionally in second opening of silage. However, the change of chemical composition was very negligible. So after first opening of silo if we closed silo pit properly then the silage can be preserved properly & used for multiple time in almost its original quality at found in first opening

Table 4.2: Compare of silage sample in two opening time
	
	Time at first opening
	Time at second opening

	Parameter
	Silage1
	Silage 2
	Silage 3
	Silage 1
	Silage 2
	Silage 3

	pH
	4.69
	4.08
	4.69
	4.69
	4.69
	5.00

	DM%
	21.52
	17.40
	18.56
	18.71
	17.17
	17.53

	CP%
	9.98
	9.8
	10.59
	9.2
	9.67
	10.32

	CF%
	34.03
	33.5
	28.23
	29.63
	26.86
	27.75

	EE%
	2.55
	2.64
	4.05
	2.52
	2.60
	4.00

	ASH%
	15.40
	15.71
	15.50
	10.92
	14.03
	15.9
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CONCLUSION

From the evaluation of three different types silage it is observed that the nutritive value of Jumbo  grass silage with different additives was satisfactory. The silage made using only fodder the DM content was higher. Whereas, silage prepared using molasses & urea contain more crude protein and ether extract. On the other hand, silage prepared using only molasses with jumbo grass produced high ash value and other component was intermediate. Moreover, pH value was satisfactory when silage prepared using Jumbo and molasses which indicate the best quality of silage. All kind of silage had sweet aromatic flavor which was very preferable to animal & increase feed appetite. So, Jumbo grass silage could safely replace the conventional fresh grass fodder in the diet of livestock without affecting their production performance in dry period or lean season.

Recommendation:
1. Detail research on silage prepared with additives is required for final  recommendation of inclusion level of molasses and urea in silage.

2. After first opening of silo pit it is advised to proper seal of silo pit for obtaining same 

    
nutrient value at first opening.
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Silage 1:only silage








Figure 1: Dry matter content of Jumbo silage samples (%).





Figure 5:Ether extract content of Jumbo silage samples (%).





Silage 3: silage with molasses & urea











Silage 2:silage with molasses
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