                                  Chapter I

1.INTRTODUCTION
Bangladesh is mainly an agricultural country & its agriculture is closely related to livestock. Livestock is a major component of agriculture & present livestock population is estimated to be 24.5 million cattle, 0.85 million buffaloes, 36.9 million goat,1.25 million sheep & 153.7 million poultry (DLS 2009). Livestock plays an important role in nutrition - directly through the consumption of animal products by livestock owners and their families; and indirectly through the sale of animals and animal products as a source of income (FAO, 1999).

In Bangladesh, about 90% of the ruminants diet consists of low quality roughage. Moreover, its availability is also far less than that of requirement (Jackson, 1980). As a result our cattle are left under-fed and maintained poorly. Therefore, cultivation of quick growing good quality perennial forages like Napier, Para, German, Jumbo etc is urgently needed to mitigate the chronic shortage of fodders for feeding ruminants in Bangladesh.
Sorghum sudanense (Piper)  Stapf. is an important short-term forage crop and Rhodes grass are the most important summer forages and they consist 50% of the total forage production and, however, more than 60% of the production was concentrated at the south region of Saudi Arabia (Makki, 1997).Sudangrass and grain sorghum plants are chemically and morphologically similar, and with their hybrids are considered to be one of the urgent situation forage crops. Sorghum, corn and millet are considered temporary forage crops (Kasasian, 1977).
Since then a large number of hybrids have been developed and marketed for commercial cultivation in Asia, Americas, Australia and Africa. The hybrids have contributed significantly to increased grain and forage yields in several countries. The grain productivity increased by 47% in China and by 50% in India from the 1960s to the 1990s (FAO,1960–1996), which corresponds well with the adoption of hybrids in Indian Subcontinent. Adoption of the first commercial hybrid (CSH 1) in India over much of the rainy season sorghum area, while local varieties are confined to fairly narrow specific environmental niches stands testimony to the wide adaptability of hybrids over varieties (House et al.,1997). Currently, over 95% of the sorghum area is planted to the hybrids in USA, Australia and China. In India, over 85% of the rainy season sorghum area is planted to hybrids. (Belum VS Reddy et al.,2006)

Sorghums are known for being drought resistant. They are more efficient in water absorption because they have twice as many secondary roots per unit of primary root as corn and have only half as much leaf area as corn for evaporation. Their water requirements are the same as corn but they have the ability to go dormant during extended drought periods. Growth will begin when the rains come ( Beth Wheeler,1998).
The shortage of animal feeds and their improper availability, especially in summer season, is the main obstacle in improving animal productivity (El Shaer, 1995). Therefore, producing summer grasses, such as sorghum, fertilized with organic wastes could have great potentialities to eliminate environmental problems and to provide a promising summer forage. (H.M. Khamis et al,)

The use of inorganic fertilizer has not been helpful under intensive agriculture because it is often associated with reduced crop yield, soil acidity and nutrient imbalance (Obi and Ebo, 1995; Ojeniyi, 2000; Ayoola, O. T. and Adeniyan, 2008). The chemical fertilizers are costly and dependent on effective precipitation whereas organic amendments are relatively inexpensive and environmently acceptable (Khaelil et al., 1991).

The soil nutrients are normally replenished by the use of chemical fertilizers. In the recent past, scientists and laymen have expressed concern on the dangers of indiscriminate and continuous use of chemical fertilizer in the soil as it eventually reduces the soil biological activity (Soderstrom et al., 1983). It is also a known fact that chemical fertilizer have no secondary role other than as a source of concentrated nutrients. These expressed views and findings have led to studies on the use and role of organic fertilizers used alone or in combination with chemical fertilizers.
 Organic fertilizer, while providing limited amounts of nutrients, has a secondary role towards enhancing soil microbiological activity and as a soil ameliorant in improving  cat ion exchange capacity(CEC), water holding capacity and other physical properties of the soil (Shantaram et al.,1973; Joshi et al., 1982; Pera et al., 1983).

Regardless of the Nitrogen source (inorganic fertilizer, organic fertilizer, manure, etc.) plants can only take up Nitrogen in these four forms. Nitrogen fertilization is essential to achieving a good yield when growing sorghum. Fertilizer is a major component of farm production costs, however, so it's best to apply an optimum amount rather than leaning toward excess; moreover, nitrogen fertilizer can also cause soil acidification, although this effect is offset by adding lime. Sorghum is intolerant of soil acidity, so it's important to monitor the soil pH and add lime as needed (John Brennan,2012).
Phosphorus is one of the major essential plant nutrients after nitrogen and is the second most deficient plant nutrient (Munir et al., 2004). The optimum rate of phosphorus application is important in improving yields of most crops (Cisar et al., 1992).
The yield and chemical composition of fodder varies due to many factors such as the soil quality, plant density, fertilizer dose, growing season and stage of maturity etc. Among the various factors, Phosphorus application is important which directly contributes to the quality and quantity of fodder production. Application of phosphorus fertilizer gradually increased plant height, stem diameter, number of leaves per plant, leaf area per plant and fodder yield (Khalid et al., 2003). 
Forage Sorghum (Sorghum bicolor L. Moench) is the best modern and high yielding fodder especially for making the hay and silage (Dogget, 1988 and Skerman and Riveros, 1999). 
Sorghum has a significant role in livestock production, particularly in the tropical zone where feedstuffs could not meet animal and others (Pholsen and Suksri, 2007). And hence it can be potential fodder crops in Bangladesh.  observed that response of Sorghum to P was strongly influenced by soil P status as well as applied P level and was similar at three physiological stages of crop growth viz. boot leaf initiation, 50 percent flowering and maturity. In our country phosphorus fertilizer is normally used in the form of Triple Super Phosphate (TSP) (Das et. al.,1996).
The demand for organic food production is increasing because of its ability to maintain health without the risk of synthetic enzymes and hormones,or other chemical effects on food( Md. Rafiqul Islam et al.,2009).
It has long been recognized that manure application is one of the most effective ways of improving soil fertility and crop production in tropical African conditions (Dennison, 1961; Watts-Padwick, 1983).
In semi-arid Kenya, inadequate soil nitrogen (N) and phosphorus(P), restrict crop production (Siderius  and Muchena, 1977), so manure and fertilizers can give yield increases in this climate (Ikombo, 1983).Improved cropping systems are needed, which will be both more efficient with plant nutrients and more attractive to farmers
The  nitrogen and phosphorus fertilizer applied to Jumbo fodder vary widely under different soil and climate condition but information on the optimum N and P levels with sheep and goat manure is very limited. So the study was undertaken with the following objectives -  

I. To find out the morphology, yield and chemical composition of Jumbo fodder by applying different doses of nitrogen , phosphorus fertilizer with sheep and goat manure.
II. To evaluate the nutritional value of Jumbo fodder in different stage.

III. To identify optimum dose of nitrogen and phosphorus fertilizer with sheep and goat manure for Jumbo fodder production.

                                                   Chapter II
 2. REVIEW OF LITERATURE
John Brennan,(2012) stated that according to the U.S. Grains Council, sorghum is the fifth most important cereal crop in the world. This high-yield crop is cultivated for animal feed, human food and ethanol; in recent years, the latter use has consumed an increasing proportion of the supply. When growing sorghum, it's vital to ensure the plants have the nutrients they need to sustain their growth. One of the most important nutrients for sorghum is nitrogen.
Nitrogen fertilization is essential to achieving a good yield when growing hybrid sorghum. Fertilizer is a major component of farm production costs, however, so it's best to apply an optimum amount rather than leaning toward excess; moreover, nitrogen fertilizer can also cause soil acidification, although this effect is offset by adding lime. Sorghum is intolerant of soil acidity, so it's important to monitor the soil pH and add lime as needed.
Nitrogen and Phosphorus Fertilizer:
Glossary of Soil Science Terms- Fertilizer is any organic or inorganic material of natural or synthetic origin (other than liming materials) that is added to a soil to supply one or more plant nutrients essential to the growth of plants.

Stewart et al.,(2005) stated his view on  a recent assessment which found that about 40 to 60% of crop yields are attributable to commercial fertilizer use.

Market Study on Fertilizers by Ceresana Research  stated that commercial fertilizer are essential for high-yield harvest: European fertilizer market is expected to grow to €15.3 billion by 2018.
From Wikipedia fertilizers typically provide, in varying proportions: 
Six macronutrients: nitrogen (N), phosphorus (P), potassium (K), calcium(Ca), magnesium (Mg), and sulfur (S);

 Seven micronutrients: boron (B), chlorine (Cl), copper (Cu), iron (Fe), manganese (Mn), molybdenum (Mo), and zinc (Zn).

H.A. Mills et al.,(1996) stated that the macronutrients are consumed in larger quantities and are present in plant tissue in quantities from 0.15% to 6.0% on a dry matter (0% moisture) basis (DM). Micronutrients are consumed in smaller quantities and are present in plant tissue on the order of parts per million (ppm), ranging from 0.15 to 400 ppm DM, or less than 0.04% DM.
From Wikipedia Only three other macronutrients are required by all plants: carbon, hydrogen, and oxygen. These nutrients are supplied by water and carbon dioxide.

Fertilizers are broadly divided into organic fertilizers (composed of organic plant or animal matter), or inorganic or commercial fertilizers. Plants can only absorb their required nutrients if they are present in easily dissolved chemical compounds. Both organic and inorganic fertilizers provide the same needed chemical compounds.
Inorganic fertilizers nearly always are readily dissolved and unless added have few other macro and micro plant nutrients. Nearly all nitrogen that plants use are in the form of NH3 or NO3 compounds. The usable phosphorus compounds are usually in the form of phosphoric acid (H3PO4) and the potassium (K) is typically in the form of potassium chloride (KCl). 
Organic fertilizers include naturally occurring organic materials, (e.g. manure, worm castings, compost, seaweed, guano), or naturally occurring mineral deposits (e.g. saltpeter)
Lal, R., (2004). Rees, Eifion (July 3, 2009). Fliessbach et al.,(2009)stated that  organic fertilizers may prove a large depository for excess carbon dioxide.
Pimental et al.,(2005) stated that organic nutrients increase the abundance of soil organisms by providing organic matter and micronutrients for organisms such as fungal mycorrhiza.
Madder et al.,(2002) stated that  fungal mycorrhiza, aid plants in absorbing nutrients), and can drastically reduce external inputs of pesticides, energy and fertilizer, at the cost of decreased yield.
Jiang N, Schulthess F.,(2005) were conducted laboratory and field trials  to evaluate the effect of plant species (maize, sorghum), plant age (young, middle, old) and four different nitrogen fertilization levels (N0-N3) on the bionomics of the invasive crambid Chilo partellus and the performance of its braconid larval parasitoid Cotesia flavipes.. It was concluded that on depleted soils only, an increase in nitrogen via mulching, rotation with a leguminous crop or fertilization would increase survival of C. partellus on both maize and sorghum and an increase in acreage of maize and in application of nitrogen fertilizer in an area would also increase the parasitism of C. flavipes.
Pearman et al.,(1976) conducted a study where nine amounts of nitrogen fertilizer, ranging from 0 to 200 kg N ha−1, were applied to spring wheat cv. Kleiber in the 3 years 1972-1974. In 1972 grain dry weight with 125 kg N ha−1 or more was 100 g m−2 (23 per cent) greater than without nitrogen. Grain yield was unaffected by nitrogen in the other years. Leaf area at and after anthesis was increased throughout the range of nitrogen tested, most in 1972 and least in 1973. Consequently, the addition of 200 kg N ha−1 decreased the amount of grain produced per unit of leaf area by approximately 25 per cent in all years.

The dry weight of leaves and stems at anthesis and maturity was increased by nitrogen in all years, similarly to leaf area. However, the change in stem dry weight between anthesis and maturity was not affected by nitrogen; stems increased in dry weight for about 20 days after anthesis and then decreased to values similar to those at anthesis.The uptake of CO2 per unit area of flag leaf or second leaf (leaf below the flag leaf) was slightly decreased by nitrogen when the increase in leaf area caused by nitrogen appreciably decreased the light intensity at the surface of these leaves. In spite of such decreases the CO2 absorbed by flag and second leaves per unit area of land was always increased by nitrogen, and relatively more than was grain yield.

It is suggested that increases in respiratory loss of CO2 with increasing nitrogen fertilizer may explain why nitrogen increased vegetative growth and leaf area relatively more than grain yield.
Nasser A. Al-Suhaibani,(2006) conducted a field experiment was  in the Agricultural Experiments and Research Station, of the College of  Food and Agricultural Sciences, King  Saud University, at Dirab, for two consecutive summer seasons of 2001 and 2002 to investigate the effect of three irrigation (3, 7 and 11 days) intervals, and three urea (%46 N) fertilizer levels (200, 400 and 600 kg ha-1) applied in three equal doses (15 days after emergence, after the first cut, and after the second cut) on forage yield of sudangrass (Sorghum sudanense (Piper) Stapf.). The forage yield was determined over three successive cuts at 60, 105 and 135 days from planting The results showed significant effects for growing season and irrigation intervals on the forage yield, while the nitrogen treatments were not effective According to this study, the growers are advised to take only two sudangrass forage cuts, using the 7-days irrigation interval. This practice will conserve more than 50% of irrigation water while the reduction in forage may be less than 15% of potential yield.

P. R. S. Roy and Z. H. Khandaker,(2010) was conducted an experiment to evaluate the effect of various levels of phosphorus fertilizer on the yield and nutritional value of sorghum fodder at three cuttings. The experiment was conducted by using 4 levels of Phosphorus fertilizer viz. 0 (T0) 40 (T1), 80 (T2) and 120 (T3) kg TSP/ha in a Completely Randomized Design (CRD). A significant effect (P<0.01) of phosphorus fertilizer application on plant height, green matter yield, DM, CP, CF, EE, P, ASH, IVOMD content of sorghum fodder were observed with 80 kg TSP/ha at 60 days in 1st cutting , 2nd and 3rd  cuttings, 2nd  cutting, 1st and 3rd cuttings, three cutting, 3rd cutting, 1st and 3rd cuttings, 2nd and 3rd cuttings respectively. Based on the above findings, it may be suggested that sorghum fodder can be cultivated through the application of 80 kg TSP/ha and harvested at the age of 66 days at first cutting for maximum production.

DK Muldoon,(1985) utilized Sorghum bicolor x S. sudanense  hybrid cv. Sudax ST6 and Echinochloa utilis cv. Shirohie were grown under irrigation at Trangie, New South Wales. Six rates of nitrogen (N) fertilizer were applied at sowing: 0, 25, 50, 120, 300, 450 kg N/ha. Height and dry matter yield were recorded at head emergence, together with the leaf hydrocyanic acid (HCN) potential, and leaf and stem dry matter digestibility, nitrogen, sulfur and sodium contents. Both the sorghum hybrid and the millet reached maximum forage yields (16.1 and 7.6 t/ha, respectively) at 350 kg N/ha. However, the tall-growing forage sorghum produced more dry matter than millet and consequently was more responsive to fertilizer nitrogen. The sodium content of sorghum (0.013%) was not affected by nitrogen. In millet the nitrogen and sodium contents increased as applied nitrogen promoted growth. Plant sulfur was diluted initially but the nitrogen: sulfur ratio increased steadily (0.0067 units/kg N.ha). In contrast to sorghum, therefore, nitrogen fertilizer can be used to increase the dry matter yield of millet without jeopardizing forage quality and hence animal production.  

Organic Manure 
Enwal et al., (2005) Organic fertilizers have been known to improve biodiversity (soil life) and long-term productivity of soil.

H.M. Khamis et al.,(1992)  showed a great interest on utilizing organic wastes as fertilizers. For this a study was conducted on four groups of goats for 45 days to evaluate the nutritive value and utilization of sorghum manured with one of four fertilizers: (a) inorganic (NPK); (b) garbage: (c) a mixture of garbage and animal excreta (GAE); and (d) a mixture of garbage and sludge (G§). Nutrients, IVDMD and yields of sorghum were influenced by advancing maturity and types of manures. The sorghum were manured with GS attained greater CP and lower NDF and ADL contents. Significant higher intake of sorghum was recorded for goats in GS followed by the NPK groups (71.2 and 68.7 gm DM/kgW'75, respectively). All goats obtained sufficient amounts of TDN and DCP which slightly exceeded the recommended requirements for maintenance. Animals did not show any digestive disturbance and enzymes of liver function were in normal ranges.
Kihanda, F. M. et al.,(1992)  stated the effect of manure on crop yield and soil nitrate -N was measured during the 1994-5 cropping season at three sites

in Mbeere and Tharaka-Nithi districts of eastern Kenya.The treatments

were goat manure applied at rates of 0,5 and 10 t/ ha-1 (dry weight basis), annually since 1989, and 5 and 10 t/ha-1annually from 1989 to 1992. The plots were intercropped with sorghum (Sorghum bicolor) and cowpea (Vigna unguiculata). The grain yields of sorghum varied widely from 0.3 to 3.9 t/ ha-1, depending on site and manuring. Differences were most marked at Machang’a site. For example, where manure was continuously applied at10 t/ha-1, sorghum yield of more than 3 t/ ha-1 was realized as 174 Kihanda, F.. Total soil N was correlated with N taken up by the sorghum at all sites and is an appropriate parameter to assess crop requirement to Nitrogen.
Feisal M. Ismaeil1, (2012) reported  the increasingly demand of chicken meat in Sudan has prompted more poultry farming with consequent effects on increased utilization of organic wastes (e.g. chicken manure) as fertilizers. Organic wastes contain varying amounts of water, mineral nutrients and organic matter. While the use of organic wastes as manure has been in practice for  centuries world-wide. A field experiment was conducted at the Experimental Farm of the Faculty of Agriculture, University of Khartoum, Shambat during the period (February – May 2007) to study the effect of different rates of chicken manure on growth and forage yield of sorghum (Sorghum bicolor (L.), Moench). The treatments consisted of four levels of chicken manure; 0, 1.2, 2.5 and 5.0 tons/ha. The treatments were arranged in a Randomized Complete Block Design in four replicates. The character studies were plant population, plant height, number  of leaves per plant, stem diameter, leaf area index, and fresh and dry forage yield. The results showed that there were significant differences among treatments in most parameters during the growing period for growth attributes under study. Chicken manure resulted in an increase in growth attributes as well as forage yield. Chicken manure (5 tons/ha) produced higher fresh and dry forage at harvest than the other treatments.
Md. Rafiqul Islam, et al.,(2009)  conducted a study to examined the effectiveness of biogas slurry (liquor from anaerobic digestion process) as a

nitrogen source for the production of maize fodder (Zea mays). Maize fodder was cultivated as a control (T0: 0 kg of slurry N ha-1) and with 3 different levels of biogas slurry—T1 (60 kg of slurry N ha-1), T2 (70 kg of slurry N ha-1), and T3(82 kg of slurry N ha-1)—in a randomized block design. The parameters studied were plant height, stem circumference,

number of leaves, leaf area, dry matter yield, and nutrient contents in maize fodder. Maize plant height and stem circumference were significantly (P < 0.01) influenced by increasing the rate of biogas slurry 14, 28, 42, and 56 days after sowing. The number of leaves in fodder plants did not differ significantly, but leaf area significantly (P < 0.01) differed between the treatment groups. The highest maize fodder biomass yield was observed in T2 (54.12 t ha-1). In the case of crude protein, a significant difference (P < 0.01) was observed between the treatment groups and the highest value was

also observed in T2 (11.91%). A significant difference was also observed in dry matter (P < 0.05) and ash (P < 0.01) content between the treatment groups, but not in acid detergent fiber (ADF) or neutral detergent fiber (NDF). Based on these results, it may be concluded that the application of approximately 70 kg of biogas slurry N ha-1 will improve the production of biomass and nutrient content in maize fodder.
N. A. TENNAKOON, (1990) Studies were carried out on a seven-year-old dwarf x tall (CRIC 65) hybrid coconut to evaluate the usefulness of goat manure as a source of nutrients and as a soil ameliorant. Goat manure caused significant increase in nut yield (35.2%), copra weight (40.3%),nuts/bunch (20.5%) and female flowers/tree (15.5%) during the third year of experimentation. The increases for copra weight, nut weight, female flowers/bunch and number of bunches/tree ranged from 6.1% to 10.1% but were not significant. Goat manure also improved soil microbiological activity, organic matter content and water holding capacity. The results showed that goat manure has much scope as an organic fertilizer and as a soil ameliorant in coconut cultivation.
                                                       Chapter III
3. MATERIALS AND METHODS 
3.1. General Description of the Experimental Site

The field experiment was done during the period (January to April, 2012) in Jalabad at Chittagong. The total experimental time was four month. To study the effect of different rates of nitrogen, phosphorus fertilizer with sheep and goat manure on growth and forage yield of hybrid sorghum. The soil of the experiment site is sandy loam without water lodging condition. The annual rainfall is about 2000 mm to 2250 mm and maximum temperature is about 36.2 degree Centre grid in summer and around 12.5 degree Centre grid minimum temperature in winter.
3.2. Land Preparation

The experimental land was prepared by using power tiller and then spade for preparing leveled well for preparing  a well leveled seed bed. Individual plot size was 4× 4 meters .Eight plots were prepared for four treatment
3.3. Treatments and Design
The treatments in this study consisted of four levels of Nitrogen and Phosphorus fertilizer with sheep & goat manure and designated as T1, T2, T3 & T4 respectively with two replications as followed:
	Treatment
	Replication
	Fertilizer dose (Kg/ hectare)
	Sheep and goat manure

	T1
	         R1

        R2
	0
	10 ton/h

	T2
	        R1 

        R2
	Urea - 50kg/ h

TSP – 50 kg/ h

MP – 36 Kg/ h
	10 ton/h

	T3
	       R1 

       R2
	Urea - 100kg/ h

TSP – 60 kg/ h

MP – 30 Kg/ h
	10 ton/h

	T4
	      R1 

      R2
	Urea -150kg/ h
TSP – 70 kg/ h
MP – 30 Kg/ h
	10 ton /h


3.4. Cultural Practices

3.4.1. Fertilization

The type of manure used was sheep & goat manure, which was collected from sheep and goat farm in CVASU. The fertilizer was applied on 16/02/2012 broadcasted manually  with  soil and distributed equally to the entire plot.

3.4.2. Sowing Date and Seeding Rate

Sowing was done manually and first sowing was carried out on January 24th. The resowing date was February 9th.The seed rate applied was 5 Kg/acre.

3.4.3. Intercultural Operation
3.4.3.1. Drainage

After preparation of plot, it was made sufficient drainage system about 4 cm between the plot for drainage.

3.4.3.2. Irrigation
Irrigation was completed immediately after sowing of seed into the plots. Irrigation was applied 15 days  interval up to  harvesting.
3.4.3.3. Weeding

Weeding was done one time during the growing period 30 days from sowing.

3.5. Data Collection
The following parameters were measured during the study period.
1.Plant population (plant density):
An area of one-meter row (0.7m2) was permanently marked in each treatment in one of the two middle ridges. Plants were counted after 30, 50 days from sowing, and at harvest.

2. Whole Fodder Length (cm): 
Six plants were randomly collected from each treatment and measured length of every plants in cm by using meter stick. The length of fodder were collected at 60 days, 75 days from planting and at harvesting
3. Stem Length: 
Six samples were collected from each treatment. The length of stem were measured by using meter stick and data were recorded in note book. Total 24 samples were collected and taken length of stem in cm. Samples were taken at 60 days and at harvesting.
4. Leaf Length:

The leaf length of six samples from four treatment were collected and were measured in cm by using meter stick. Samples were recorded at 60 days and at harvesting. 

.5.  Stem diameter (cm): 
Stem diameter of fodder were also recorded as same way and same days. Stem diameter were measured by using vernier caliper.

6. Number of Leaf: 
Six plants from each treatment were collected at 60 days  and at harvesting. Total 24 plants were collected and the number of leaf per plant were counted. 
7. Weight of Samples (gm): 
Weight of samples were taken by using  spring balance. Six samples were taken from each treatment and taken weight of whole fodder for taking whole fodder weight. After taking weight of whole fodder, stem and leaf weight were taken separately for stem weight and leaf weight. 
8. Dry weight:
 The green forage of the one meter row (0.7m2) was left to dry in an oven until a constant weight was reached then final dry matter yield was calculated in tons per hectare.

3.6 Harvesting:

Fodders  were harvested on 10th April and measured the total biomass weight as well as stem and leaf weight. Fodder was used for silage preparation.
3.7 Chemical analysis:
The collected fodder samples were chopped into (1 -2) cm and mixed well and 500 gm were taken separately for leaves, stem and whole plant. The samples were sun dried for 2 to 3 days for DM, ASH  and  CP estimation by methods of AOAC (1990).
3.8 Statistical analysis:

Data  on  fodder  growth, leaf length, stem length , stem diameter, number of leaf per plant, total stem and leaf weight  and whole fodder biomass were recorded at 75 days cutting by using SAS (SAS , 2000).

The chemical composition of fodder were recorded  at 75 days .Recorded data were analyzed by using   AOAC  method. Treatment means were compared by using the Least Significance difference test at 0.05 probabilities level  by Steel & Torries (1984).
                                                     Chapter IV
4. RESULT AND DISCUSSION 

The data of  botanical and chemical composition of  Jumbo fodder are  affected by different doses of nitrogen, phosphorus fertilizer with sheep and goat manure  are presented and discussed in this chapter.

4.1 Effect of various level of Nitrogen, Phosphorus fertilizer with Sheep & Goat manure on Botanical parameter of Jumbo fodder:
The result on botanical parameter  is presented  in table 4.1.
4.1.1 Whole plant length:
Total length of whole plant was increased by higher dose of  nitrogen fertilizer. But the statistical analysis is insignificant. Length of  whole plant in  different treatment ranges 319 to 369 cm. The plant length observed in T3, T2 and T4. The plant length was influenced by nitrogen and phosphorus fertilizer. Increase nitrogen levels had effect on whole plant length (Abuswar and Mohammed, 1997).It is also similar to( Eltelib,2004).
4.1.2 Stem length :

Stem length was increased with maturity of the plant and application of nitrogen and phosphorus fertilizer. The result shows highly significant variation. Stem length of  Jumbo fodder was increased with dose levels of nitrogen fertilizer. Result of this study is similar to( Eltelib,2004).
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                                                    Fig : Jumbo fodder  in study field.

3.1.3 Leaf length:

Leaf length  of fodder in different treatment is highly significant. But leaf length was increased with higher doses of nitrogen and phosphorus fertilizer. In T1 treatment ,leaf length is lower than other treatment. The highest leaf length were found treatment receiving nitrogen fertilizer at dose rate 100kg/h and phosphorus 60kg/h. Leaf length was increased with N and P fertilizer(Sarker et al. ,20004).
4.1.4 Number of Leaf:

Number of leaf is increased with maturity of plant. Statistical analysis shows significant variation among the treatment. Leaf number was more found in T3 treatment.
4.1.5 Leaf and Stem percentage:

Leaf and stem percentage did not significantly vary among four treatment. Leaf percentage was higher in T3 and lower in T1.But stem percentage was higher in T1 than the other treatment. Nitrogen  and phosphorus fertilizer had effect on leaf percentage. This result is similar to (Ali, 2000).
4.1.6 Stem diameter :

Stem diameter was higher in T3 with high dose of nitrogen and phosphorus fertilizer. Stem diameter  in T3 is  6.24 cm which indicates the effect of nitrogen fertilizer on fodder. Stem diameter  was  lower in T1 with sheep and goat manure. But the result shows highly significant variation. This study is similar to (Husnaian et al.,2001).
4.1.7 Yield of fodder : 

Yield of fodder in T3 is 55.22ton/h and in T1 is 40.62 ton /h. It shows higher yield in T3 than T1. It indicates the effect of nitrogen fertilizer on fodder yield at rate N and P fertilizer 100:60 kg compare to receiving high dose N& P 150 :70kg. It is similar to the study of (Sarker et al.,2004 and Ahemed,1999). 
Table 4.1: Effect of various level of Nitrogen, Phosphorus fertilizer with Sheep & Goat manure on Botanical parameter of Jumbo fodder
	
	T1
	T2
	T3
	T4
	

	Whole plant length(cm)
	340.5± 0.5
	319.67 ± 36.34
	369.17± 12.5
	325.64 ± 10.04
	NS

	Stem length

(cm)
	243.5±1.5
	281.83±33.17
	296.88± 8.88
	290.14± 8.54
	**

	Leaf length

(cm)
	84.75±0.25
	90.45±1.45
	93.86± 0.36
	86.54± 1.09
	**

	No. of Leaf
	8.25± 025
	8.5 ± .50
	9.02± 0.73
	9.8 ± 0.80
	*

	Leaf (%)
	13.44 ± 0.6
	15.94 ± 2.54
	16.04± 1.043
	14.44 ± 2.84
	NS

	Stem (%)
	86.56± 0.26
	84.05 ± 2.54
	83.95± 1.048
	85.56± 2.84
	NS

	Stem diameter(cm)
	5.03± 0.26
	5.84± 0.505
	6.24± 0
	5.06± 0
	**

	Yield
	40.62 ±1.51
	51.77± 1.89
	55.22± 6.41
	50.486± 5.18
	**


*    P <  0.05 ,   **  P < 0.01    a,b,c, Super  script  with  different  letters  are  significant  different

* = Significant ,  **= Highly significant
T1 = Sheep & Goat manure without  fertilizer
T2= Low doses of nitrogen & phosphorus fertilizer
T3=High doses of nitrogen & phosphorus fertilizer

T4= Very higher doses of nitrogen & phosphorus fertilizer

4.2 Chemical  composition of Jumbo fodder:
4.2.1Dry Matter percentage:
Dry matter contents of Jumbo grass at different nitrogen and phosphorus with sheep and goat manure are in table 4.3
Dry matter of leaf , stem and whole plant increased  significantly with maturity of fodder  in all treatment. The statistical analysis shows that insignificant variation. However dry matter percentage of leaf was higher than stem and whole plant for all treatment. The maximum amount of dry matter in leaf is 93.88%  with T1 and minimum amount is 91.3% with T3. The DM content of whole fodder is 92.39 % maximum and 90.13% minimum. This study is similar to (Ahmed,1999).

4.2.2 Crude Protein percentage:

Crude protein content is one of the major ingredients determining the quality of fodder and was significantly influence by different doses of nitrogen and phosphorus fertilizer level. Maximum amount of CP were recorded in leaf  T4(13.51%) with nitrogen and phosphorus dose @ 150kg/h and 70 kg/h. This study is similar to (Ahmed, 1999) and ( Ali, 2000). CP  percentage is higher to early age of fodder and mature  fodder shows lower crude protein percentage. The percentage of crude protein was higher in leaf and whole plant of T2 ,T3 and T4 with different dose level of  nitrogen and phosphorus fertilizer and it is similar to (Ayub, et al.,2002).
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Fig 1: Chemical composition of leaf of Jumbo fodder harvested two stage

According to fig1 it is observed that the average DM and ash percentage of leaf  increased with age of Jumbo fodder and it was approximate 87.7 and 92.96 ,8.7 and 9.02 at 60 days and 75 days respectively. However ,the crude protein percentage decreased with the age of maturity of fodder.

4.2.3 ASH percentage :

There are significant variation among ash  percentage  in different treatment  of leaf, stem and whole plant . Ash of T4 is highly significant. The maturity of plant decreases the ash percentage. Ash percentage  was higher in T1 of leaf , stem and whole plant. Increase doses  of nitrogen fertilizer also decreases the ash percentage of fodder. Ash percentage was lower in T2,T3 and T4 treatment with different dose level of nitrogen and phosphorus fertilizer compare to control and it was similar to (Sarker et al. ,2004) and (Ayub et al. ,1997).
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Fig 2: Chemical composition of stem of Jumbo fodder

As is observed from fig2 Cp and Ash percentage of stem decreased with the increased the age of fodder whereas, DM increased with increased of fodder age which ultimately increase the yield of fodder but nutritive value also important matter that need to consider. For this reason it is essential to indicate the suitable time of harvest fodder
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Fig 3: DM,CP and Ash percentage of whole Jumbo fodder at 60 and 75 days

Fig 3 indicate that DM percentage of whole Jumbo fodder increased with the maturity of fodder but the CP and ash content of fodder decreased with the age of fodder and Cp decreased by around 3% and Ash 1 to 1.5% when Jumbo harvest at 60 days and 75 days. So ,it is better to harvest hybrid sorghum or Jumbo fodder at the age of 60 days if the growth is optimum.

Table4.2: Chemical composition of Jumbo fodder at harvested at 60 days of plantation
	
	Leaf 
	Stem 
	Whole Plant 

	
	DM
	Ash
	CP
	DM
	Ash
	CP
	DM
	Ash
	CP

	T1
	89.47b
± 0.29
	7.97a 

± 0.035
	18.25b 

± 0.25
	88.29b
± 0.29
	15.96b 

± 0.16
	11.64c 

± 0.44
	87.88

± 0.21
	14.5b 

± 0.24
	15.13b 

± 0.63

	T2
	87.60ab
± 1.28
	9.1b

± 0.30
	16.85a 

± 0.65
	85.93a
± 0.47
	10.83ab 

± 0.83
	9.01b 

± 0.09
	87.49

± 0.035
	13.63b 

± 0.37
	11.13a 

± 0.43

	T3


	86.96a
± 1.28
	9.48b 

± 0.025
	16.24a 

± 0.74
	85.87a
± 0.21
	8.83a 

± 0.18
	7.95a 

± 0.25
	86.75

± 0.85
	9.9a 

± 0.10
	12.49a 

± 0.42

	T4
	86.83a
± 0.08
	8.25a 

± 0.25
	17.61ab 

± 1.11
	85.68a
± 0.28
	9.5a 

± 0.5
	9.25b 

± 0.35
	86.88

± 0.51
	8.75a  

± 0.75
	12.75a 

± 0.55

	Average
	87.7
	8.7
	17.23
	86.44
	11.28
	9.46
	87.25
	11.69
	12.88

	
	*
	*
	*
	*
	*
	**
	NS
	*
	**


*    P <  0.05 ,   **  P < 0.01    a,b,c, Super  script  with  different  letters  are  significant  different

NS = Non significant

* = Significant ,  **= Highly significant

T1 = Sheep & Goat manure without  fertilizer
Table 4.3: Effect of various level of Nitrogen, Phosphorus fertilizer with Sheep & Goat manure on Chemical composition of Jumbo fodder at harvesting period
	
	Leaf 
	Stem 
	Whole Plant 

	
	DM%
	Ash%
	CP%
	DM%
	Ash%
	CP%
	DM%
	Ash%
	CP%

	T1
	93.88

± 0.63
	10c 

± 0.2
	7.32a 

± 0.12
	92.72

± 0.43
	11.9b 

± 0.70
	5.8a 

± 0.20
	90.13

± 0.53
	12.75c 

± 0.55
	9.16a 

± 0.46

	T2
	92.84

± 0.34
	9.85c

± 0.49
	13.25b 

± 0.25
	93.36

± 0.94
	9.47ab 

± 0.43
	5.75a 

± 0.15
	91.5

± 0.27
	13.75c 

± 0.61
	8.9a 

± 0.30

	T3


	91.3

± 0.53
	7.55a 

± 0.03
	13.36b 

± 0.46
	91.42

± 0.60
	9.04ab 

± 0.75
	5.85a 

± 0.25
	92.32

± 0.48
	7.12a 

± 0.23
	9.01a 

± 0.79

	T4
	93.60

± 1.66
	8.7b 

± 0.20
	13.51b 

± 0.31
	92.79

± 0.99
	8.19a 

± 0.73
	7.24b 

± 0.11
	92.39

± 0.86
	8.94b 

± 0.065
	10.8b 

± 0.30

	
	NS
	*
	**
	NS
	*
	*
	NS
	**
	*


*    P <  0.05 ,   **  P < 0.01    a,b,c, Super  script  with  different  letters  are  significant  different

NS = Non significant

* = Significant ,  **= Highly significant

T1 = Sheep & Goat manure without  fertilizer
T2= Low doses of nitrogen & phosphorus fertilizer

T3=High doses of nitrogen & phosphorus fertilizer

T4= Very higher doses of nitrogen & phosphorus fertilizer

                                                              Chapter V

5. Conclusion:
From the study it may be concluded that higher doses of nitrogen and phosphorus fertilizer increase the  performance on botanical parameters, yield and chemical composition of Jumbo fodder. T3 treatment  with 100kg/ h urea and 60 kg/h TSP  shows  higher response and yield higher than other treatment. But excessively high amount nitrogen (150kg/h) and phosphorus (70kg/h) decreased  the  yield and nutritional quality  of  fodder. It may be concluded that  approximately 100 kg nitrogen fertilizer and 60kg/ha phosphorus fertilizer is optimum level for Jumbo production at Chittagong.. This amount may be vary according to soil  character and  environment of study area.. So ,more research is needed for  accurate dose determination of nitrogen and phosphorus fertilizer  for better performance of Jumbo fodder in different soil and different climate..
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