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Abstract 

An experiment was carried out to investigate the effect of nitrogen and phosphorus on the 

yield and yield attributes of sesame cv. I3ARI Til-2 at the Field Laboratory of Slier-c-

Bangla Agricultural University. Dhaka-1207. The experiment comprised four levels of 

nitrogen viz, no nitrogen (N), 30kg N haS ' (N1 ), 45 kg N ha' (N2). 60kg N ha" (N3) and 

four levels of phosphorus viz. no phosphorus (P). 60 kg P205 	(111 ). 70 kg 1?105  ha'' 

(P2 ) and SO kg P205  ha''(P). The experiment was laid out in a Randomized Coniplete 

Block Design (factorial) with three replications. Results revealed that /itrogen 

significantly increased yield and yield conirihutiug characters of sesame. Anionu the Four 

levels of nitrogen the second highest level i.e. 45 kg N ha a performed best in obtaining 

the highest values in almost all the parameters such as Number ol'hranches plant''(2.29), 

Number of capsule plan('(33. 8 ) ). length of capsule (2.32 cm), Number of seeds 

capsule"(65.02). seed yield plant !(4.179), seed yield ha'1316.67 kg)e Phosphorus also 

showed significant effect on yield and yield attributes of sesame. Like nitrogen 

phosphorus at the second highest level i.e. 70 kg P205  ha"produeed the highest values in 

all the studied parameters except the height of plant. /Ihe lowest values in the studied 

parameters were obtained front the control treatmen. C'omhiiied effect of nitrogen and 

phosphorus also showed significant effect on yi eld and yield attributes except number of 

capsules plant and 1000 seed weight. Nitrogen at the rate o145 kg ha'' witl) 70 kg P2O 

ha'' produced the highest values in the studied parameters and in the interaction effect 

lowest values were obtained from the control treatment combination. 
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Chapter 1 

INTROI)UCTION 

Sesame (Seswnmn indiciun L.) belongs to the family Pedaliaceac. It is an important oil 

crop. extensively grown in different parts of the world. Locally it is known as TiF 

which is one of the oldest cultivated oil crops. Ii is basically a crop of the tropics and 

sub-tropics. It ranks 
4II  among the oil crops in the world. The world production of 

sesame is 2.9 million iiit (FAO. 2003). India is the world's major sesame producer with 

a third of the world average and approximately a quartet of (lie total production 

(l3atasurbramanian and Palaniappan. 1999). The leading sesame producing countries 

are India. Sudan. Nigeria, Uganda, Egypt, Pakistan. L!SA, China, Chad. Morocco and 

Bangladesh. The total area of sesame cultivation is 690 thousand acres and production 

is 21 tltottsand nit (BBS. 2004). In Bangladesh. it ranks third in teniis of area and huh 

in tcmis of production among the oil crops (BBS, 2003). In Bangladesh, the crop can be 

cultivated both in kharif and autumn seasons but two third of sesame is produced in 

A-hurif seasons of the year. Faridpur, Khulna, Pabna. BarisaL Comilla, Rajshahi, Jessore, 

Feni. Rangpur. Sylhet and Myniensingh are the leading sesame producing areas of 

Bangladesh BAR1. 1999). The national average seed yie ld is 616 kg ha' (FAO. 1988), 

which is too low compared to other sesame producing countries of the world. The 

potential yield (1200-1400 kg ha') of sesame is much higher than the average yield. 

Sesame is rich in oil (42-45%). protein (I 4-2O°/) and carbohydrate (20%) ( BARI. 

1994). The oil of sesame is mostly used for edible purpose due to its superior quality 

because it contains less amount of eurocic acid and high amotiiit of I inoleic acid which 



is beneficial [or human health. Sesame is the second largest source of edible oil in 

Bangladesh (Kaul. 1986). The oil is odourless. colorless and remains liquid at low 

temperature. In Japan, it is an important domestic and commercial cooking oil and has 

many additional uses. In Bangladesh and in various parts of Indian subcontinent. 

sesame seeds are used iii baking and sweet making in many lbrms. It also meets the 

oilier purpose such as margarine manufacture, use as lubricant for vehicle, disposing 

agent with insecticide, soap. paint, perfumery industry and in pharmaceuticals as an 

ingredient oidrugs. Sesame oil is also used as hair oil in Bangladesh. 

Bangladesh is highly deheit in edible oil. A large number of oil seed crops are grown in 

the country but the level of yield is generally low. Every year a large amount of fOreign 

currency is being drained out L'or importing oil. Bangladesh imported 376 thousand nit 

of oil from other countries costing an amount of 1k. 457 crores in 2002-2003 (BBS. 

2004). The acute shortage of edible oil in the country is increasing day by day due to 

rapid growth of population. Until the production is maximized in the country this 

condition will continue. Sesame is water sensitive but drought tolerant crops. It can be 

grown successfully in sandy to silty textured soil tinder rainfed condition. Yield of 

sesame is very low in Bangladesh in comparison to other countries. The main reasons 

for low yield of sesame in Bangladesh are various biotic and abiotic stresses, lack of 

high yielding varieties, lack of proper management and use of low levels of inputs. 

Poor photosynthetic efficiency and unfavorable partitioning of the photosynthates to the 

reproductive plant pails might he another reason for low yield. The yield difference 

between potential and actual yield indicates wide scope of increasing the productivity 



of sesame through adoption of" high yielding varieties. crop rotation, application of 

fertilizer especially nitrogen and phosphorus. 

Improved agronomie practices to raise the yield and quality of oil seed crops are 

required to he determined. Fertilizer dozes and seed rates for mustard and sunflower 

and phosphorus requirements for groundnut have been determined. However, research 

on sesame, soybean and oilier minor oil crops is till scanty in Bangladesh. 

Nitrogen and phosphorus are two key nutrient elements to influence the seed yield. 

Nitrogen is one of the important nutrient elements that accelerate the growth of plant. It 

is also an important constituent of chlorophyll and takes part in protein synthesis. So 

nitrogen is essential for developing living tissues and thereby enhances the seed yield. 

But it is unfortunate that nitrogen content of Bangladesh soil is very low and 

supplementation of nitrogenous fertilizer is essential for better oil seed production. 

Phosphorus is an important nutrient for all crops in general. It is a key constituent of 

All' and it plays a significant role in the energy transformation in plants (Sankar ci al. 

1984) and also in various physiological processes (Sivasankar ci a/. 1982). Phosphorus 

plays a vital role in seed lbrniation and its quality improvement. Sesame responds 

favorably to phosphorus application in a variety of soil ..An adequale supply of 

phosphorus is needed dunng the growing period of sesame for maximizing yield (Esho 

and Shekin. 1993). Deshmukh ci al. (1990) reported that phosphorus played a 



beneficial role in sesame growth by promoting (soot development and thereby ensuring 

a good seed yield. 

However, systematic and comprehensive research effort on fertilization with nitrogen & 

phosphorus fertilizer to explore the yield potential in sesame is inadequate and sporadic. 

So an experiment was undertaken to investigate the effect of different level of nitrogen 

and phosphorus on the yield and yield attributes of sesame. 

Objectives of the research: 

I. 	To determine the optimum dose of nitrogen for sesame, 

To determine the optimum dose of phosphorus for sesame. and 

To determine the interaction effect of nitrogen and phosphorus on the yield of 

sesame. 



Chapter 2 

REVIEW OF LITERATURE 

A huge number of research works have been carried out on various aspects of 

management practices for higher productivity of sesame. Still intensive research on 

improving its yield and quality is in progress. Yield and yield attributing characters of 

sesame are complex character and these are greatly influenced by environmental factors 

like temperature. rainfall and humidity. variety used and agrononhic practices like 

fertilization, irrigation, seed rate, sowing time and spacing. Among the factors nitrogen 

and phosphorus !brtilization are important for the production of sesame. The 

information available on this area generated from different studies have been reviewed 

in this chapter. 

2.1 Effect of phosphorus 

Plant nutrient especially phosphorus is a key input to increase productivity. Sesanie 

responds favorably to phosphorus application in a variety of soil. Phosphorus 

application increases yield and yield attributing characters of sesame. Zaidi and Khart 

(1981) reported that seed yields of sesame were found to increase by 81, 106 and 175 

kg l i d by the application of 183 kg super phosphate along with 72 kg urea and 165 

nitrophos hi'respcctivcly. 

Seo ci a?. (1986) conducted a held trial with sesame and reported that seed yield ( I .0! 

ha) was the highest with 80 kg 13204 ha' along with 80 kg N and 180 kg K20 ha 

5 



In India Jain ci at (1989) carried out a field experiment during the early rainy summer 

season. They (bund that increasing phosphorus rate from 0 to 15 and 30 kg P20, Iia' 

increased average seed yeIds of sesame from 1.16 tot .43 t ha-i. respectively. Pauste 

and Maiti (1990) also obtained 725. 829. and 854 kg seed ha1  with 0. 40 and 80 kg 

P05  haS '. respectively. 

Deslimukh ci at (1990) ean-ied out a field experiment in India on four phosphorus 

levels 0, 25, 50 and 75 kg hat  on sesame crop. They observed that rate of 75 kg P105  

ha 	significantly increased number of capsules planit  and seed yield. 

Prakasha and Thimmegowda (1992) conducted field trial with sesame grown with 25 

and 50 kg P205 1131  during the early rainy season of 1987. They reponed that 

application of 50 kg Pith ha1  increased the number of capsules plaut. seeds capsul&' 

and seed yield. Maid and Jana(l985) also found similar results. 

In the study Ashok ci at (1992) opined that optimum phosphorus rate fbr sesame 

production appeared to he 50 kg P205 ha 1  Dwivedi and Namdeo (1992) conducted -,in 

experiment in India on sesame with different rates of phosphorus 0. 15 and 30 kg P205 

ha'. They stated that application of 30 kg P105 ha' increased seed yield significantly 

over no phosphorus application. 

I3ehera ci al. (1994) conducted a field trial on sesame growth with 0-45kg P105  ha. 

They noticed that application of phosphorus tip to 45 kg ha' increased number of 

capsules plant' and seed yield significantly over the control. Application of 37.5 kg 

IN 



1130c ha4  increased yield attributes and yield of sesame in the experiment of Throve et 

(ii (1997). 

An experiment oil sesame was conducted by Mahalonahis c/ at (1999) with different 

phosphorus levels 0. 25 and 50 kg P205  ha . They found that the dose of 50 kg P205  hi 

was most effective in increasing the number of capsule lal1t ' . seeds capsuleS ' and 

seed yield. 

Kalita ci at (1994) conducted a field experiment 31 Qossaigaon. Assam in the 1988-90 

winter seasons oil sesame cv. it 25. They stated that yield of sesame was highest with 

40 kg P2O 

In Bangladesh, Mi ci al. (1997) carried out a field experiment during the Ithanf season. 

They responded that number of branches plani'. capsule plant' and seed yield ha 

were signilicantly improved by phosphorus application up to 60 kg P20 and it was 

statistically identical with 40 kg P205 ha* Such type of variable response of sesame to 

phosphorus application has also been demonstrated by Sangar arid Roy (1984). 

Phosphorus plays a l,enefieial role in increasing the yield as well as oil in sesame. 

Pawar ci al. (1993) reported that application of 60 kg P205  ha4  increased seed oil 

content of sesame. Mankar ci al. (1995) also reported that application of kg. P205  up 10 

50 kg 	increased the oil content in sesame seeds over the control. Thakur c/ at 

(1998) noticed that addition of 30 kg P205  ha resulted in signiflcant increase in the 

seed oil yield of sesame. 
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2.2 Effect of nitrogen 

Rabman a: at (2003) conducted an experiment oil response of sesame 10 sowing dates, 

nitrogen fertilizer and plant population in sandy soil to investigate the effects of sowing 

dates (10 & 25 May and 10 June), N fertilizer rate (60.80 and 100 kg feedan" and plant 

population 70000. 35000. 235000 plants fcddan') on the performance of sesame 

cv.Giga32. The height of the first branch and first capsule as well as the length of the 

fruiting zone was highest at 60 kg N Ieddan'. 

Malik ci cii. (2003) in a study observed tile effects of dilThrent nitrogen levels (0. 40 and 

80 kg ha-i) oil the produclivity of sesame cv. 1S-3 in Faisalabad. Pakistan tinder 

different plant geometries and shown that 80 kg N ha" produced the highest seed yield 

(.079 I lia). 1000 seed weight (3.428) ,oil content (45.88 %) and protein content. 

Vijan ci al. (1987) found that application of nitrogen at 40 kg ha" to sesame cv. C-6 

increased seed yield from 0.73 to 0.98 t lia, seed oil content from 48.1 to 56.3% and 

protein content from 19.4 to 20.9%, further increases in nitrogen rate to 120 kg had 

produced linear increase in protein contents but had no effect oil other parameters. 

Kuniar and Prasad (1993) in a held trial found that seed yield of sesame increased with 

nitrogen fertilizer rate from 0.13 I had (without nitrogen) to 0.92 t ha-i with 90 kg N ha 

but seed oil concentration was highest (47%) with 30 kg N ha" and after this oil 

content was in decreasing trend. 

8 



Kadam (1989) stated that application of nitrogen (of 0. 25 or 50 kg N ha') to sesame 

cultivars increased seed yield with increasing nitrogen rates tip to highest levels while 

seed oil content decreased. 

\1itra and Pal (1999) in field experiment in West Bengal, India observed that dry matter 

production plant'. number of capsule paint', seeds capsule", and seed yield of sesame 

were significantly increased up to 100 kg N ha". Further increase in nitrogen decreased 

the seed yield and yield contributing characters. For seed yield, the response to apply 

nitrogen was shown to he quadratic in nature and maximum response (0.90 kg seed kg" 

N was observed at 100 kg N ha' 

Singaravel and Govindasamy (1998) stated that cv. TMV-4 of sesame yielded highest 

dry niatter and seed with application of35 kg N + 20kg humic acid ha" 

Seed, oil and protein yields of sesame increased significantly with application of' 

nitrogen and NO5 (Thakur es (it 1998). They applied 30, 45 or 60 kg nitrogen and 20. 

30 or 40 kg ha.: and found that 45 kg N ha' and 30 kg P ha.: is suitable for optimum 

vi eld. 

Dwivedi and Nanideo (1992) observed in a field experiment in the monsoon season of 

1987-89 on clay loam soil at Madhya Pradesh. India; seed yield ol' sesame cv. JT-7 

increased with up to 30 kg N. afler or before of this rate seed yield and economic 

retunis decreased. 
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Shrivastava and Iripathi (1992) in a field experiment at Raipur. Madya Pradesli. India 

observed that nitrogen rates (30. 60 or 90 kg ha' ) increased the seed veld from 0.87 1 

ha' with 30 kg N ha1  to 1.27 1 h with 90 kg N ha 1  

Prakasha and Thimmegowda (1992) stated that seed yield of sesame cv. Kanakapura 

local grown on sandy loam soil increased with increasing nitrogen rate from 0 to 60 kg 

N haL It was also observed that high dose of nitrogen increased the susceptibility of 

sesame plant to water stagnant. 

Jadhav c/ at (1992) stated that seed yield and protein content of sesame increased with 

increasing nitrogen rate up to 120 kg hai  in sesame variety cv. Punjab I. But higher 

nitrogen dose increased the susceptibility to Fusarium. 

Mondol a al. (1997) conducted a field trials at Kalyani, West Bengal with five levels of 

nitrogen (0, 30, 60, 90 or 120 kg haS ') on sesame and observed that plant height, dry 

matter accumulation. number of capsules plant . number of capsules plant number of 

seeds capsules-', 1000 seed weight, seed yield and protein yields were increased 

significantly with increasing nitrogen rates but harvest index and oil content were not 

signilicantly affected. 

Patra (2001) in field trials in sesame cv. Katika. used four levels of nitrogen (0. 30. 60 

and 90 kg ha') in Chiplima. Orissa, India. He reported that plant height, braches plant-i. 

capstile plant'. seeds capsu1e, capsule length, 1000 seed weight and seed yield 

sinificant1y increased with increasing nitrogen rate up to 60 kg ha' Nitrogen uptake 

10 



increased with increasing rates of nitrogen up to 90kg ha4  but oil yield increased with 

increasing nitrogen rate tip 60 kg ha4  I lan'est index was not significantly af!ëcted by N 

application. 

Ahrned ci al. (2001) carried out a field experiment during the summer season of 1996-

97 in Pakistan to study the response of sesame genotypes (92001 and l'83) to different 

rates of nitrogen (0. 40, 80 and 120 kg ha4 ). Application of nitrogen at 120 kg ha1  

significantly increased the seed and stalks yield, protein and oil content of cv. T$3 than 

in 9200!. 

Ravinder et at (1996) stated that the seed yield of sesame was highest with 100 kg N 

ha S ' Uptakes of nitrogen. phosphorus and potassium were positively correlated with 

yield 

Pathak eta?. (2002) in a field experiment observed the effect of nitrogen level (0. 15. 30 

and 45 kg ha 1 ) on the growth and yield of sesame (S. indirwn). They found that 

application of nitrogen at 45 kg haS ' produced the highest plant height (74.3 cm), 

number of branches planf' (4.50), number of capsules plant4  (39.0 em) and 1000 grain 

weight (2.91 g). N at 45 kg ha' also recorded the highest values for seed yield (6.95 

and 7.25 q ha'). 

Oni ci al. (2001) conducted a field experiment in Uuar Pradesh. India with lour levels 

of nitrogen (0. 30,60 and 90kg hi') on sesame. They stated that application of 90 kg 

N hi' yielded highest number of capsules plani', seeds capsules'. 1000 seed weight, 

seed yield, straw yield and harvest index. 



Awad cial. (1997) observed that sesame cv. Giza 25 yielded significantly highest seed 

yield and oil yield with 45 kg N feddan' ( I feddan —0.42 ha). 

Dixit ci uL (1997) stated that the produetiviLy of sesame cv. IC-25 and Rauss-1 7 

significantly increased by nitrogen dose. Application of nitrogen tip to 60 kg ha 

increased seed yield significantly and gave highest net profit. 

Sharma ci at (1996) in a field experiment observed that sesame cv. FC-25 produced 

higher plant height, number of capsule plani'. seed capsule1. seed yield and straw yield 

than TC-25 (329.2-259.2 kg). Mean seed yield increased up to 60 kg N ha' 

Tiwari and Namdeo (1997) observed that application of nitrogen at the rate of 90 kg ha 

produced the highest seed yield. Seed oil content were also increased with increasing 

nitrogen rate. 

Serala el al. (2002) conducted an experiment in Tirupati. Andhra Pradesh. India to 

determine the effects of nitrogen oil the yield and yield components of sesame under 

dry land conditions. Nitrogen at 60 kg ha4  recoded more number of capsule and seeds 

per capsule which was at per with 45 kg N ha t + Azospirillurn treatment. The highest 

seed yield was obtained with application of 60 kg N ha'. which was at per with 45 kg 

N ha' - Atospirillitm. 

Pati I c's ci (1996) in a field experiment found that sesame cv. Padma produced highest 

mean seed yield and net returns at the rate of 50 kg N ha'. 
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lniayavaramhan ci at, (2002) evaluated the productivity of sesame as intluenced by 

nitrogen level with or svitIiotit Azospirillum inoculation in •Iainil Nadu. India. They 

observed that application of an extra 25% of nitrogen than the recommended in 

combination with seed inoculation with Azospirillum significantly increased the seed 

yield, net income and benefit cost ratio. 

Ihakur ci al. (1998) conducted an experiment at Raigaih. Madhya Pradesh in rainy 

seasons, sesame cv. Gujrat I was given 30. 45 or 60 kg N and 20. 30 or 40 kg P2Oha'. 

Seed yield and oil yields increased significantly with up to 45 kg Nand 30 kg P10 hi'. 

Shamia uP at (1993) in a field experiment in sesame cv. C, TC 25, and Vinayak, used 

four levels of nitrogen (0, 15. 30 or 45 kg N had ) in Diphu, Assam. They stated that 

seed yields increased with increasing N rate. 

Allam (2002) in a field study evalttated the effects of gpsum (0.500 and 1000 kg 

feddan) and nitrogen (45, 60 and 75 kg feddan') rates on sesame cv. Giza 32. 

Gypsum was applied during sowing and 55 days after sowing and nitrogen was applied 

after thinning and 3 weeks thereafter. 1-Ic found that increasing gypsum and nitrogen 

rates increased plant height. length of fruiting zone, number of oil percentage of sesame. 

Seed yield and capsule length were highest with 60 and 75kg N feddan 

Seed yield per plant was positively correlated with plant height, fruiting zone, number 

of branches and capsule number. The number of capsules was positively correlated with 

the number of branches. Plant height showed a positive conelation with first capsule 

height. fruiting zone length, seed yield per plant fbddan and seed index. First capsule 
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height was positively correlated with seed index and seed yield feddan 1 . Capsule 

number was negatively correlated with seed indeX. 

Kathiresan (2002) carried out an experiment to study the response of 2 cultivars (TM\'-

3 and TMV-4) of sesame (S. indicwiz) of different fertilizer levels (control. I 00% 

recommended NPK of 35 23 : 23 kg ha' and 150% recommended NPK of 52 35 : 35 

kg had) on a sandy-loam soil. He found that higher dose of nutrient significantly 

increase seed yield (1522 ku ha') during summer than lower nutrient level. 

Paul and Savitliri (2003) undertook a study to evaluate the possibility of using 

biofertilizer dther alone or as supplements to chemical fertilizer (or sesame cv. Thalak 

grown in summer rice-fallow,  in mawiuth. Kerala. India, (Itiring January, April 1995. 

The treatments included the recommended dose of inorganic nitrogen at 30 kg had 

alone, inoculation ol Azospiriltum or Azotobacler each at 600 g ha' along with 25% or 

50% nitrogen, either with or without lime at 600 kg ha' and an absolute control. The 

plots that received the recommended dose of nitrogen (30 kg N 	alone produced the 

tallest plants with the highest number of branches 	and dry matter. Ihe highest 

number of capsule plant:, number of seed Capsule and seed yield also found when 30 

kg N ha' was applied. 

Sujathamnia c.'i al. (2003) conducted an experiment on the direct and residual effects of 

N fertilizer in rice-groundnut-sesame cropping system and found that the seed yield 

was highest with 60kg N ha'. Nitrogen was supplied to sesame at 0. 50 or 100% of the 

recommended rates of 60 kg ha 1  but in rice nitrogen was supplied as green manure 
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(251/) + urea (75%), FYM (25%) + urea (75%), green manure (25%) ±FYM (25%) + 

urea (500N). green manure (5004.) - FYM (50%) or urea (100%), and in case of 

groundnut at 0. 50 or 100% of recommended dose (30 kg N ha '). They found that, the 

number of capsule plant1, seed and stalk yield of sesame was highest in case of 60 kg 

N ha' (100% recommended (lose) and application of nitrogen a green manure ( 50%) 1-

FYM FYM (50%) but highest number of seeds capsule' and I00() seed weight were obtained 

with the application of 100% of the recommended dose. 

Gnananiurthy et aL (1992) observed in a field trial in the khari/ season in 

Vriddhaehalani, India that seed yield increased with application of nitrogen up to 20 kg 

ha" - 

liwari ci oL (2000) in a held experiment nitrogen (IS. 30 or 60 kg ha) and sulphur (0. 

15 or 30 kg ha1) were applied to sesame varieties (TKG2I, TK022 and R5226) in 

Madhaya l'radesh, India to investigate optimum dose of nitrogen and sulphur. They 

found that signiticant improvement in growth and yield (plant height. number of seeds 

capsul&'. 1000 seed weight and straw yield) was observed for nitrogen at 60 kg ha" 

compared with 15 kg ha'. 

Suhrahmaniyan and Arulmozhi (1999) conducted a held experiment at Vridhachalam. 

Tantit Nadu with sesame cv. VS 9104 and VRI I. They apply nitrogen (0, 35.45 or 55 

kg ha") and found that yield and yield component values: plant height, number of 

branches plant". number of capsule plant", number of seed capsule1  increased with 

increasing nitrogen rate. 
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Parihar et at (1999) in a field experiment on clay loam soil observed that yield of 

sesame (S. indu,un L.) increased xvilh increasing nitrogen rate up to 80 kg hi' 

Surnathi and Jaganadham (1999) stated that among four cultivars of sesame cv. 

Madhavi produced the highest seed yield in a trial. Seed yield of all varieties increased 

up to 60 kg N ha1  and further increase in nitrogen rate the yield was not increased 

significantly. 

Singh ci al. (1997) in a field experiment on a sandy clay loam soil Niadhya Pradesh, 

India found that sesame (cv. JT7) performed better in terms of mean seed yield and net 

returns with 10 t hi' poultry manure alone than 40, 80 or 120 kg N hi' or combination 

of 10 ton poultry manure with them. 

Chaubey of al. (2003) conducted a field trial in Uttar Pradesh, India during k/,auif 

seasons of 1997-98 to study the response of nitrogen on yield and yield attributes of 

sesame (Seswnzmi ,.qdzcwn cv. T-4). The yield and yield attributes of sesame were 

significantly increased with the application of different levels nitrogen (0, 15, 30, 45 

and 60 kg ha'). 

On the basis of the findings presented in this review of literature, it is clear that seed 

yield and yield attributing characters of sesame is influenced by nitrogen and 

phosphorus fertil izatioii. 
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Chapter 3 

MATERIALS AND METHODS 

The experiment was carried out during the period from mid August to mid November 

2006 at the Agricultural Field Laboratory. Shcr-e-l3angla Agricultural University, 

Dhaka. The experiment was designed to study the perfomiance of sesame under 

difibrent nitrogen and phosphorus level. 

3.1 Description of the experimental site 

3.1.1 Site and soil 

The experiment was conducted at the Field Laboratory. Slier-e-Bangla Agricultural 

University. Shcr-e-l3angla Nagar. Dhaka-1207 that lies between 90" 22 longitude and 

23' 41 N latitude at an altitude of 8.6 meters above the sea level. The land belongs to 

the Agro-ecological zone of "Madhupur Tract" (AEZ 28) of Nodda soil series. The 

topography is high and the soil texture is silty loam having 
pH  5.47-5.63. The chemical 

and physical characteristics of the experimental soil have been presented in Appendix II. 

3.1.2 Climate and weather 

The climate of the locality is sub tropical. The climate is characterized by high 

temperature and heavy rainfall (lunng k1;arf season (march-september) and scanty 

rainfall in rabi season. The prevailing weather data during the study period have been 

presented in Appendix ii. 

17 



3.2 Experimental design and layout 

The experiment was laid out in a Randomized Complete Block Design (RCBD) with 

three replication. The size of each unit plot area was 3m x 2m. The adjacent blocks and 

adjacent plots were separated from one another by 1 in and 0.5 in. respectively. 

3.3 Planting Materials 

The variety  SARI Til-2 was used as the test crop. The seeds were collected from the 

Oil Seed Division of Bangladesh Agricultural Research Instinite, Joydevpur, Gajipur. 

BARI Til-2 is a recommended variety of sesame, which was developed by the national 

seed hoard in 2001. It grows both in kharif and rabi season. 

The salient features of the variety are: 

Plant height is 100-120cm 

Leaves are green and broad, upper leaves are narrow 

Seeds are black colors 

Flowers are light rosy colors 

Soil salinity tolerance is medium (6-7 dsim) 

Life cycle is 90-100 clays 

Capsule plant' are 60-70 

Seeds capsule' are 60-70 

Average yield is 1200-1400 kg had 
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3.4 Treatments under study 

There were two factors viz. Nitrogen and Phosphorus 

A. Nitrogen level : 4 

No nitrogen (No) i.e control 

30kgNhi'(Nt) 

45kgNha'(N2) 

60kg N hi' (N3) 

B. Phosphorus level 4 

No phosphorus (P0) i.e control 

60kg P205  ha4(Pi) 

70 kg P205 ha4(P2) 

80kg P2O hi'(P.I) 

Combination of the treatment 

No nitrogen and no phosphorus i.e control (NoP0) 

0kg N ha1  + 60kg P205  ha4  N0Pi) 

0kg N ha1  + 70 kg P205  hi1  (Nc,P2) 

0kg N hi' + 80kg P205hi' (N0P3) 

30 kg N ha1+ 0kg P2O ha4  (N,Po) 

30 kgN hi'-' 60kg P205  ha1  (N) P,) 

30 kg N hi'+ 70 kg P205 ha4  (N1 P2) 

30 kgN hi'+ 80kg P205  hi' (N,P3) 
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45kg N ha1± 0kg POs ha1  (N2Pu) 

45 kg N ha1+ 60kg P205 had (N2P1 ) 

45 kg N ha 1 + 70 kg P205 had (N?2) 

45 kg N ha4+ 80kg P20c ha1  (N?3) 

60kg N ha' 0kg P205  ha1  (N3P0) 

60kg N haS '— 60kg P205  ha1  (N.1P1 ) 

60kg N ha'r 70kg P204 ha' (N3P2 ) 

60kg N ha1  F 80kg P20 ha1  (N3P3) 

3.5 Land preparation 

The experimental land was first opened on 7 August. 2006 using a power tiller and 

subsequently three ploughing with country plough ;'ere done followed by laddering to 

obtain the desirable tilth. The land was prepared by removing all uprooted weeds, 

stubble and residues and trimming ails. The land was leveled by tractor drawn leveler. 

3.6 Fertilizer application 

Cowdutig was applied at the rate of 10 t ha1  during land preparation. Olher fertilizers 

were applied at the rate of 50 K'O, 110kg S. 5 kg Zn and 10 kg B ha1  in the form of 

muriace of potash, gypsum, zinc sulphate and boric acid, respectively. Nitrogen and 

phosphorus was applied as per treatment in the fonn of urea and triple super phosphate. 

1-laIf of the urea and all other fertilizers were applied during final land preparation. The 

remaining amount of urea was applied as top-dressing at 30 days afler sowing. 
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3.7 Germination test 

Before sowing the germination test of seed was done in petridish in laboratory 

condition and percentage of seed germination was ibund to he 95°4>. 

3.8 Seed rate and sowing 

The seeds were sown at the rate of S kg ha' by hand on 14 August 2006. Seeds were 

treated with vitavex-200 at the rate of 2.5 g kg' of seeds before sowing. Finally on 

prepared land, small furrows of approximately 5 cm depth were made by hand rake 

along the desired row just before sowing. Row to row distance was 30 cm. The 

recommended plant distance of 5 cm was maintained by thinning plants at 13 DAt. 

After placement of seeds in the furrow, seeds were covered with soil by hand. 

3.9 Intercultural operations 

3.9.1 Weeding and thinning 

Two times weeding were done manually at IS and 30 days after sowing using niri. 

Drainage operation for draining out of rain water was done as and when required for 

proper growth and development of crop. 

3.9.2 Irrigation and drainage 

One pre-sowing irrigation was done before 1 week of seed sowing for good 

germination. Fttrther no irrigation was given as there was rainfall during 

experimentation. Sometimes there was excess water which was drained out. 
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3.9.3 Pest management 

To protect the seedlings from the attack of cutwonu and aphid a systemic insecticide 

Diazinon was applied at the rate of 2.5% liter water" 

3.10 General observation 

The experimental field was treqtLently observed to see any change in plant characters, 

pest and disease attack on the crop. The general condition of the crop was good from 

beginning to the end. There was no infestation by serious pest and disease. 

3.11 Harvesting and sampling 

The crop was harvested on 17 November 2006. The crop was harvested plot-wise when 

about 80% of the capsules became mature. Beibre harvesting ten plants are selected 

randomly from each plot and tagged. After harvesting, the plants were bundled. tagged 

properly and brought to the threshing floor. The bundles were dried in open sunshine 

for 3 days. The seeds and stover were then separated. cleaned and dried in the sun lbr 3 

to 4 consecutive days for achieving safe moisture of seed. 

3.12 Threshing, drying, cleaning and weighing 

After threshing the plants were brought to the threshing floor and stindried for 

consecutive three days. Threshing was done by beating with sticks and also hand 

shelling. The seeds thus collected were dried in the sun for reducing the moisture in the 

seeds to a constant level. The dried seeds and straw are cleaned and weighed. 
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3.13 Collection of data 

Data were collected from tell randomly selected plants from each unit plot on the 

Following yield and yield attributes parameters. 

Plant height (cm) 

Number of branches 

Number olcapsules plant-' 

Number of seeds capsules' 

Length of capsules (cm) 

1000-seed weight (g) 

Seed yield plot'' 

Seed yield (kg ha') 

Stover yield (kg hi') 

Biological yield (kg hi') 

Harvest index (%) 

3.14 Outline of the data recording 

A brief outline of the data recording is given below-

Plant height (cm) 

The height of each sample plant was measured unit plot vise from the base of the plant 

to the tip at harvest and mean plant height was determined in cm. 

fir 
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Number of branches plant-' 

The number of branches planf'was counted from total branches of ten sampled plants 

and then averaged. 

Number of capsule plant-' 

All the capsule home on all ten samples plants of each unit plot were counted to 

determine the average number 01' capsule plauf'. 

Number of seeds capsule-]  

From each sample plant of ten sampled plants. 5 capsules were randomly selected and 

all the seeds of them were counted, the number of seeds capsul&'was determined by 

averaging the data. 

Length of the capsule (cm) 

Tel) capsules were randomly selccted from each sample plant of each unit plot. The 

length of each capsule was measured using a measuring tape and Finally plot vise 

average capsule length was determined. 

I 000-seed weight (g) 

One thousand sun dned seeds were counted and then data were recorded by means of 

an electrical balance. 
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Seed yield (kg hia') 

The crop was harvested at full maturity, seeds were separated out from the capsule. 

cleaned and dried in the sun to bring them safety moisture content of seed and there 

after the weight of the seed was taken and convened to yield kg ha'. 

Stover yield (kg ha") 

After separating the seeds from the crop, the stover was sun dried to constant weight 

and the stover yield was recorded in terms of kg ha". 

Biological yield (kg ha ) 

The summation of seed yield and above wound stover yield per hectare was the 

biological yield. 

Harvest index (%) 

Harvest index was detemincd by the following formula: 

Grain yield (kg ha") 
I larvest index ('Yb) - - 	- 	 x 100 

Biological yield (kg ha") 

3.15 Statistical analysis 
0 

All the collected data were analyzed lollowing the analysis of variance (ANOVA) 

technique and the mean differences were compared by Least Significant Difference 

(LSD) using a computer operated programmed named MSTAT. 
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Chapter 4 

RESULTS AND DISCUSSION 

The experiment was conducted to evaluate the effect of nitrogen and phosphorus on 

yield 	and yield attributes of sesame. The parameters studied were plant height. 110. of 

branches plaiit', number of capsules plant", number of seeds eapsule', length of 

capsule, 1000 seed weight, seed yield plant', stover vieW, biological yield and harvest 

index. Results of the experiment have been presented in Tables L & 2. The mean square 

values in respect of the above parameters together with the source of variation and their 

colTesponding degrees 01'  freedom have been presented in the appendix (IV & V).The 

results have been presented and discussed characterize as below 

4.1 Plant height 

4.1,1 Effect of nitrogen 

The pnme nutrient element nitrogen had a significant effect on plant height of sesame 

(Appendix IV). Plant height increased with (lie increased rate of nitrogen Fig I). The 

tallest plant of 117.68 cm was observed from 60 kg N hi' which was significantly 

different from second highest plant of 111.94 cm obtained from 45 kg N lii. the 

lowest plant height of 98.49 ciii was recorded from control. Increased height might he 

due to higher availability and uptake of nitrogen which progressively enhanced the 

vegetative growth of the plant. Similar effect of nitrogen on plant height was also 

observed by Pathak ci al. (2002). Patra (2001) and AIlam (2002). 
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Fig. I Plant height of sesame at harvest as affected by different nitrogen levels 
(LSI) 0.05= 1.57) 

4.1.2 Effect of phosphorus 

The level of phosphorus fertilizer had significant influence on plant height (Fig. 2). The 

tallest plant of 114.61 em was observed from 80 kg P ha4  which was sigriilieantly 

different from the second plant height of 112.38 cm obtained from the treatment P2 (70 

kg P205 h&). Plants grown without phosphorus gave statistically the shortest plant 

height of 100.39 em while treatment P1  (60 kg P205  ha4) produced plant height of 

106.4 cm which was statistically lower then that of F2 treatment. Chaplot (1996) 

observed similar findings. 
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Fig. 2 Plant height of sesame at harvest as affected bydilTerent phosphorus 
levels (LSD 0.05 157) 

4.1.3 Combined effect of nitrogen and phosphorus 

The interaction effect of different levels of nitrogen and phosphorus tmder study 

showed significant variation on height of sesame planLs (Fig 3). Combination of 60 kg 

N ha' and 70 kg P205 ha" produced the tallest plant of 123.6 cm which was 

statistically similar to 122.9 cm (N;!'j) and 120.5 cm (N2P3) but was significantly 

higher than the rest values of plant height. The treatment of(45 kg N x 70 kg P205) 

produced the plant height (117.6 cm) which was significantly lower than 123.59 cm, 

122.94 cm and 120.54 cm but was similar to 120.20 cm and was higher than the rest 

treatments of different combinations. The lowest plant height (95.52 cm) was obtained 

from the treatment combination of control treatment T1  (N( P(,). Like individual effect of 

nutrient on plant height, combination oF higher level of nutrients made tallest plant and 

control treatment combinations gave signi ticantly the lowest plant height. 
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Fig. 3 Interaction effect of nitrogen and phosphorus levels on the plant height of 
sesame at han'est (LSD 0.05= 3.14) 

4.2 Number of branches plant' 

4.2.1 Effect of nitrogen 

N fertilizer had a significant eflèct on number of branch plant". The highest number of 

branch plant .1(2.29)  was recorded from the treatment of nitrogen at 45 kg N ha" which 

was statistically similar with that of second highest (2.24) treatment oióOkg N ha'. The 

minimum number of branch plant was produced by control treatment (Fig. 4). It is 

cvidcnt from the result that application of nitrogen with increasing rates increased 

number of branch plant". Sinharoy el at (1990), Thakur ci al. (1993). Mondol c/aL 

(1997). Pathak ci al. (2002). Patra cent (2001) and Suhrahmaniyan, Arulmozhj (1999) 

reported that 45 kg N ha" increased number of primary branchcs plant". 
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Fig. 4 Number of branches plani' of sesame at harvest as affected by different 
nitrogen levels (LSD 0.05=0.14) 

4.2.2 Effect of phosphorus 

Phosphorus had significant effect on number of branches plant* The highest number of 

branches plani' (2.12) was recorded from the treatment of phosphorus at 70 kg P205  

hi' which was statistically similar with that of second highest number of branches 

plan(' (2.02) obtained from the treatment of 80 kg 11205 hi'. The minimum number of 

branches plani' was produced by control treatment (1:1g.  5). Au. et al. (1997) in 

Bangladesh got the significant response of phosphorus application upto 60 kg P205  in 

branch plani', capsule plani' and seed yield hi'. It is evident from the result that 

application of phosphorus with increasing rates increased branches plani'. 

Satyanarayan ci al. (1996) also observed that with the increase of phosphorus yield and 

yield attributes of sesame increased. 
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Fig. 5 Number of branches plant-' at harvest as affected by different phosphorus 
levels (LSD 0.05 = 0.14) 

4.23 Combined effect of nitrogen and phosphorus 

interaction effect of different levels of nitrogen and phosphorus under study caused 

significant variation in sesame plant on number of branches plant as revealed from 

(Appendix IV). It is revealed from the Fig. 6 that treatment of 30 kg N x 60 kg P205  

produced the highest number of branches plant' (2.43) which was statistically similar 

to 45 kg N x 80 kg 11205  (2.40), 60 kg N x 60 kg P205 (2.35). 60 N x 70 kg P205(2.33). 

45 kg N x 60 kg P205 (2.28), 30 kg N x 70 kg P205  (2.23) and 70 kg N x 80 kg P205 

(2.20) but was statistically higher than those of the rest combine treatments. The lowest 

number of branches plant" (1.033) was obtained from the treatment of control. It 

appears from the results of interaction effect that interaction among all high levels of 

nitrogen and phosphorus produced similar number of branches plant'. 
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Fig. 6 Interaction effect of nitrogen and phosphorus levels on the number of 
branches plant1  of sesame (LSD 0.05= 0.29) 

4.3 Number of Capsules plant ' 

4.3.1 Effect of nitrogen 

Level of nitrogen fertilizer significantly influenced the number of capsules planf' 

(Table I). The highest number of capsules plant -1 (33.82) produced by 45 kg N ha 

was statistically similar with that of the second highest (33.03) number of capsules 

plant' obtained from the treatment of 60 kg N hi1  while the lowest number (24.34) 

was produced from control treatment (N0). The number of capsules 28.96 plant' 

obtained from the treatment of N, (30 kg N ha') was statistically higher than that 

obtained from control (No) but lower than those obtained from N2 and N3 treatments. 

From the result it appears that capsules plant4  increased due to the increased rate of 

nitrogen application upto certain level but excess application of nitrogen enhanced the 

vegetative growth instead of capsule formation. Allam (2002), Pathak ci al. (2002). 
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Patra (2001) and Mondol ci al. (1997) stated that upto a certain extent increasing rate of 

N increased capsules plant 

Table I Yield attrihutes of sesame cv. BARI l'iI-2 as affected by different 
nitrogen and phosphorus levels 

- Treatments 	No. of capsules 
plani1  

N 	0 	24.34 
Level 	30 	28.96 

45 	33.82 

Length of - 	Nuinberof 
capsules 	seeds capsules' 

(cm)  

1000-Seed 
weight (g) 

2.47 
2.74 

1.73 49.06 

2.09 60.72 

2.92 65.02 3.07 

60 33.03 	 2.92 63.43 -- 3.06 

P 	0 	25.43 	- 
level 	_wl 	28.90 

70 	33.19 

80 	32.63 

1.81 
2.37 

	

 54.06 	 2.42 

	

59.67 	- 	2.90 

	

2.78 	 62.28 	 3.08 

	

2.70 	I 	62.22 	 2.94 

LSD 1.28 0.13 I 1.58 0.16 

6.4o1 3.17 - 6.3 

4.3.2 Effect of phosphorus 

Phosphorus had significant ejiect on the number of capsules planf' (Table I). The 

highest number of capsules plaiit (33.19) was produced by,  70 kg P104 ha* It was 

statistically similar with that of the second highest number of capsules plant (32.63) of 

80 kg PO4 haS ' while the Lowest nitntber (25.43) was produced From control treatment. 

All cial. (1997) reported that number of capsules plani' was significantly increased by 

phosphorus fertilizer applicaüon. The similar findings were also reported by 

Mahelonahis et at (1992), Prakash and Thimegowda (1992) and Deshmukh ci al. 

(1990). 
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4.3.3 Combined effect of nitrogen and phosphorus 

Interaction efThct between clilThrent levels of nitrogen and phosphorus under study 

caused no significant variation among the number of capsules planf' in sesame 

(Appendix IV) and (Fig. 7). Numerically, the highest number of capsules plant1  (37.40) 

was observed in the treatment N3P2 (60 kg N x 70 kg P205) which was Ibilowed by 

N2P2(37.10). N21`3 (36.58). N3P3(35.45), N2P1  (33.12). N 3 P3 (32.25), NP2 (31.23), N1 P1  

(28.10), N0P2  (27.04), N0P3  (26.23), N1 P0  (24.25), N0P1  (23.32) and N0P0  (20.77) being 

the lowest. 

Treatments 

Fig.? Interaction effect of nitrogen and phosphorus on the number of capsules 
plani' of sesame (LISD = NS) 
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4.4 Length of capsule 

4.4.1 Effect of nitrogen 

Nitrogen had significant effect on the length of capsule Table I). The longest capsule 

(102 cm) was produced by 45kg and 60kg N 1131  which were significantly different 

from the second highest (2.09 cm) obtained 1mm the treatment of 30 kg N ha1. The 

shortest length (1.73 cm) was found from control. 

4.4.2 Effect of phosphorus 

Length of capsule differed significantly due to application of different levels of 

Phosphorus (Fable 1). The longest capsule of (2.78 cm) was found by applying 70 kg 

P205 ha' which was statistically similar to that of 2.70 cm of 80kg P205  hi but was 

significantly superior to 2.36 cm and 1.80 cm obtained respectively from 60 kg and 0 

kg P:05 ha while 1.80 cm was significantly the Lowest length. 

4.4.3 ('onihined effect of nitrogen and phosphorus 

Significant variation in the length of capsules was observed chic to interaction effect of 

different levels of nitrogen and phosphorus (Appendix IV). The longest capsule (3.503 

cm) was observed in the treatments combination N 2 P2  (45 kg N x 70 kg P205 ) which 

was statistically similar to N1P1 (3.40) while the later was similar to NP2  (3.20) which 

was again similar to NP3  (3.10). But N 3 P3 (3.10) was similar to NP 1  (2.87) and 2.87 

was similar to N:Pt (2.63) and 2.63 was similar to N1P, (2.53) and in that way N,Pt. was 

similar to N I P.t and N,P was similar to N1P1  and N1 P1  was similar to N2P0 while NIP1) 

produced the shortest length (1.20 cm) of capsule (Fig. 8) 
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Fig. 8 Interaction effect of nitrogen and phosphorus levels on the length of capsule 

of sesame at harvest (LSD 0.05 = 0.06) 

4.5 No. of seeds capsule4  

4.5.1 Effect of nitrogen 

Numhcr of seeds capsul&' was signi fleantly influenced by the level of nitrogen (Table 1). 

The highest number of seeds capsul&' (65.02) found from the application of nitrogen at 

45 kg ha4  was significantly different from the second highest number of seeds capsules1  

(63.43) obtained from the treatment of 60 kg N ha* The lowest number of seeds eapsul& 

was Ihund from the control treatment. Similar findings were reported by Tiwari et all 

(2002). Suhrahmanyan and Arulmujhi (1999) and Chaubey ci at (2003). 
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4.5.2 Effect of phosphorus 

Plants grown without phosphorus Ibrtilizer gave the lowest number of seeds capsule' 

54.06 (Table 1). Phosphorus fertilizer had a sigiilicant etiëct On number of seeds 

capsule4. The highest number of seeds capsuIe' (62.28) was recorded from the 

treatment ol 70 kg P205  lia which was statistically similar with that of 80 kg P205  ha' 

(62.22). Treatment P2  (60 kg P205 ) produced 59.67 seeds capsul&' which was 

statistically lower than those of treatments P3 and P4 but was superior to P.) (54.06) 

obtained From the control treatment. Similar results were obtained from the reports of 

Deshmukh ci al. (1990), Jain ci at (1989) and Seo ci at. (1986). 

4.5.3 Combined effect of nitrogen and phosphorus 

Interaction effect of different levels of nitrogen and phosphorus tinder study showed 

significant variation on number of seeds capsul&' at 1% level of probability (Appendix 

IV). It is observed front the (Fig.7) that interaction of treatments of N 2  (45 kg N) and P3  

(80 kg P10;) showed the highest number of seeds capsul&'(67.83) which was 

statistically similar to N2P2 (66.84). N,P- (65.55), N-P1  (64.92) and NP 1  (64.76) while 

the last variable (64.76) was similar to N, P4 (63.76). N,P 1  (61.94) and N 2 P, (61.51 ) and 

again 60.51 was similar to N31?0  (59.33). Treatment (N0P2) produced 52.27 seeds 

capsul&' which are similar to (N0P3) and 	producing respectively 52.11 and 

51.62 seeds capsul&' but was signi licantly higher than (NP,) and (N9P) while the later 

two are similar to each other. It appears from these findings that production of number 

seeds capsul&' increased with the increase level of nutrients in interaction. These 
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Fig. 9 Interaction effect of nitrogen and phosphorus on the number of seeds 

Capsule' of sesame (LSD 0.05 = 3.15) 

4.6 1000-seed weight (g) 

4.6.1 Effect of nitrogen 

Weight of 1000-seed differed significantly due to application of different levels of 

nitrogen fertilizer (Table 1). The highest weight of 1000-seeds (3.07 g) was observed 

by applying nitrogen at 45 kg hi', was statistically similar to that 1000-seed weight 

obtained from 60 kg N ha but was higher than the weight (2.74g) obtained from the 

treament of 30kg N hi'. The lowest 1000 seed weight (2.47g) was obtained from 

control. Pathak etal. (2002) also obtained highest 1000 seed weight at 45 kg N hi'. 
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4.6.2 Effect of phosphorus 

Level of phosphorus Ièrtilizer showed significant influence on 1000-seed weight (Table 

1). If was observed that highest 1000-seed weight (3.08 g) was obtained from 70 kg 

P205 ha' which was statistically similar to that of 80 kg P205 ha". The lowest 1000-

seed weight was obtained from control treatment. 

4.6.3 Combined effect of nitrogen and phosphorus 

Interaction ellèct could not keep any significant effect on 1000 sced weight. 

Numerically the highest 1000 seed weight (3.34 g) was obtained from the interaction of 

N2P2(45 kg x 70kg P205) and it was followed by N3P2 (3.27 g), N3P3  (3.15 g), N2P3  

(3.14 g), N3P, (3.13 g). N2P1 (3.10 g), N1 P2 (2.99 g), N1 P3 (2.96 g), N1 P1  (2.85 g), NGP2 

(2.73 g), N0P1  (2.52 g), N1 P0  (2.17 g) and N0P0  (2.15 g) being the lowest. 
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Fig. 10 Interaction effect of nitrogen and phosphorus on 1000-seeds weight of 
sesame (LSD 0.05 NS) 
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Table 2 Yield and harvest index of sesame cv. BARI TiI-2 as affected by 
nitrogen levels, phosphorus levels and their combined effects 

Thatments 

	

[eed yield 	Seed yield 

	

PIof' (kg) 	(kg ha") 
I 

- Stover 	BioloicaI 
yield (kg 	yield (kg 

ha") 	ha") 

Ilanest 
index

' 
 (%) 

N 	1 	0 1 	1.14 952.78 1174.69 	2285.50 41.68 
Level I 	30 	1.44 	1197.92 	1176.74 	2441.68 

	

451.58 	1316.67 	1332.73 	2491.36 
60 	1.49 	1237.50 	1243.77 	2414.24 

- - P 	0 	1.22 	1015.28 	1190.68 	2295.95 
level 	60 	1.37 	1137.50 	1207.18 	2386.90 

70 	1.58 	1313.20 	1280.67 	2503.87 

80 	1.49 	1238.89 	1249.40 	2446.07 

1 	48.85 
52.62 

51.11 

44.13 
47.50 
52.10 

50.53 
LSD 	0.05 39.68 29.96 	48.82 	0.98 

Nitrogen x phosphorus 

- 1.03 	861.11 	1128.77 	2264.22 	I 	38.07 

N0P, 

	

1.14 	950.00 	1173.20 	- 2304.82 	J 	4122 

	

1.15 	961.11 	1132.722256.76 	42.58 

	

1.25 	1038.89 	1193.88 	2316.22 	44.83 

	

1.14 	952.78 	1205.56 	2228.95 	1 	42.75 

N0P1 

NOP3 

N I R, 
N1 P 1.47 1222.22 

	

1146.87 	2484.24 	49.18 

	

1209.93 	2580.57 	53.27 N1 P 1.65 1375.00 
N1 P1 1.49 

	

1241.67 	I 	1 233.46 

	

1063.89 	1277.33 

	

1322.22 	1354.81 
F 	1536.11 	1403.11 

	

2472.98 	50.21 

	

2273.82 	46.78 

	

2509.09 	5268 

	

2664.89 	57.63 

N2P 1.28 
1.59 N2 P1  

N2 P, 1.84 
N 2 P 1.61 	1344.45 1295.65 2517.65 53.39 

NP 1.42 	1183.33 1186.87 2416.80 4893 

NP 

	

1.27 	1055.56 

	

1.66 	1380.56 

1276.16 	2249.44 46.92 

N1P2  

	

1231.31 	2513.28 	54.91 

	

1262.01 	2477.43 	53.70 	1 N1P; 1.60 1330.56 

LSD 0.09 79.36 5993 	9764 1.97 

CV (%) 4.05 4.05 2.92 	2.43 
- 

2.43 
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4.7 Seed yield plof' 

4.7.1 Effect of nitrogen 

Level of nitrogen fertilizer showed significant influence on seed yield plof' (Appendix 

V). U was observed that highest seed yield plol' (1.58 kg) was obtained from 45 kg N 

ha4  which was significantly different from that of 60 kg N ha S '. Increased application 

of nitrogen fertilizer at 60 kg ha'deereased seed yield plol' (0.09 kg ha4 ). This was 

due to more vegetative growth, with excessive branches, less number of filled and more 

number of unfilled capsules. These findings were in agreement with those of Chauby es' 

al. (2003), Pathak etal. (2002) and Thakur ci at (1998). 

4.7.2 Effect of phosphorus 

Phosphorus fertilizer had a signilicani effect on seed yield plol' (Appendix V). Highest 

seed yield plof' (1.58 kg ha4 ) was found from 70 kg P2.05 ha', which was significantly 

different from that of 80 kg P205  hi'(P4. The lowest seed yield plof' 0.22 kg haS ') 

was found from the control treatment (P,). The treatment P1  gave seed yield 	1.37 

kg, which was statistically higher than the lowest one (Table 2). The nutrient 

phosphorus has a direct effect on the flowering and fruiting. So with the increase of 

phosphorus, number of capsules and seed yield plor was increased but the increase 

occurred lip to a certain level of Phosphorus after which the excess of phosphorus 

caused negative effect due to its harmful action. Behera etal. (1994) also reported that 

seed yield was significantly increased up to a certain level olpliosphorus. 
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4.7.3 Combined effect of nitrogen and phosphorus 

Seed yield of sesame. varied signit'icatuly with the eftet of interaction oF varied level of 

nitrogen and phosphorus (Appendix V). From the (Table 2) it appeals that treatment 

combination of N2 P2  (45 kg N x 70 kg P205) produced significantly the highest yield 

(1.843 kg plot!)  which was statistically superior to all other yields plot'. The second 

highest yield (1.657 kg plol' ) was obtained from the treatment combination of N;P2  

(60 kg N x 70 kg P20c) which was similar to 1.650 kg plot'. 1.613 kg plol'. 1.597 kg 

plot', and 1.587 kg plot' obtained respectively from the treatment combinations of 

N,I'2  (30 kg N x 70 kg P205), NPt (45 kg N x 80 kg P205). NP1  (60 kg Ni x 80 kg 

P205) and N2!', (45 kg N x 60 kg P205) but was higher  than 1.490 kg plot' obtained 

from the treatment combination of N, N (30 kg N x 80 kg P205). 1.490 kg plot was 

similar Lol.467 kg plot' and 1.420 kg ploC' but was higher than 1.277 kg plot' while 

the later was similar to 1.267 kg plot' and 1.247 kg plot* 1.153 kg plot' obtained 

from N0P2  was statistically lower than 1.247 kg 	but was higher than 1.033 kg and 

was similar to 1.143 kg plot' and 1.140 kg plot'. The lowest yield 1.033 kg Plot' was 

obtained from (lie N0!'0  treatment combination. It appears from the restLIts that level of 

individual nutrient effect on seed yield 	was highly reflected in the combined 

nutrient elibet. 

4.8 Seed yield (kg hi') 

4.8.1 Effect of nitrogen 

The nutrient element nitrogen had a significant effect on seed yield (Appendix 1).  The 

highest seed yield (13)6.67 kg ha') was obtained front 45 kg N ha' which was 
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significantly different from 1238 kg ha4  and 1198 kg ha4  obtained respectively from 

60 kg  N ha' and 30 kg N ha while the later two were statistically similar. The lowest 

seed yield (952.78 kg ha') was recorded from the control treatment (Table 2). Pathak et 

al. (2002) obtained highest seed yield at 45 kg N ha* Patra (2001). Mitra and Pal 1999 

reported that seed yield significantly increased with increasing N rates tip to a certain 

level. Further increase in nitrogen depressed the seed yield because more vegetative 

growth than optimum. 

4.8.2 Effect of phosphorus 

Seed yield significantly increased with increasing phosphorus level (Appendix V). The 

highest seed yield (1313 kg ha4 ) was recorded from 70 kg P20 haS ' which was 

significantly different from the second highest (1239 kg haS ') obtained from the 

treatment ofF3 (30 kg P205 	The lowest seed yield (1015.28 kg ha') was obtained 

from the control treatment while treatment P2  (60 kg P2O 	gave statistically higher 

seed yield hi' (1138 kg ha') than the lowest one (Table 2). From the result it appears 

that seed yield increased due to increased rates of phosphorus up to a certain level but 

excess application of phosphorus reduced the seed yield. Such findings were observed 

in the reports ofAli cecil. (1997). Pauste and Chaiti (1990) and Seo cc at (1986). 

4.8.3 Combined effect of nitrogen and phosphorus 

The highest and lowest significant seed yie ld hi'as well as the other seed yield him 

the middle position were obtained from the same treatment combinations as those were 

observed in seed yield plol' treatment combinations. 
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The treatment combination of (N2P2) produced the highest seed yield plol' (1536.11 kg 

and treatment combinations of control i.e (N)P0) like individual treatment effect 

produced the lowest seed yield plot1  (861.11 kg hi') in the interaction efibet. The 

highest seed Vield hi' was 1536 kg which was significantly different from others. The 

second highest yield was 1381 kg ha1which was statistically similar to 1375 kg ha1. 

1344 kg hi', 1331 kg ha1  and 1322 kg haobtained respectively from (NiP). (NR'). 

(NPfl and (N2PI) treatment combinations. The yield 1242 kg hi' obtained from (N: N) 

was statistically lower than 1324 kg hi' yield but was similar to 1222 kg lii'yield and 

1183 kg ha' yield obtained from (NiPi) and (N3PO) respectively but was higher than 

1064 kg hi' yield of N2P0 while the later yield similar to 1056 kg ha1  yield of NIP; 

and 1039 kg ha1  of (N0P3) but was higher than 961.11 kg ha yield ol NoN. 950.0 kg 

hi' yield of NoPi and 861.11 kg hi' yield ofNoPo and the last one being lowest. 

4.9 Stover yield (kg ha1) 

4.9.1 Effect of nitrogen 

Nitrogen had a signitieant effect on stover yield. The highest stover yield (1333 kg ha1) 

was recorded from the treatment o145 kg N 	which was sigrrilicantly diliërent tioin 

the second highest (1242 kg hi') treatment of 30 kg N hzfL The lowest stover yield 

(1175 kg lta) was obtained from the contTol (Table 2). The results indicated that stover 

yield was directly proportional to nitrogen fertilization and this might he due to 

luxuriant vegetative rrowth of plants with increased application of nitrogen which 

tended to enhance dry matter production and finally stover yield. These results were in 
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consistent with the results obtained by Tiwari ci al. (2000) and Om-Prakash ci al. 

(200!). 

4.9.2 Effect of phosphorus 

Phosphorus had a significant effect on stover yield (Table 2). The highest stover yield 

(1280.67 kg ha4) was obtained from the treatment of 70 kg P205  which was 

significantly different from the second highest (1249 kg hi') obtained from the 

treatment of 60 kg 1?205  ha'. The lowest stover yield (1190.68 kg 	was recorded 

from the control treatment which was statistically similar to that of 80 kg P2O hi'. 

4.9.3 Combination effect of nitrogen and phosphorus 

It was observed that combined effect of nitrogen and phosphorus did not show any 

significant differences to produce stover yield. The application rate of N 45 kg ha4  and 

P205  70 kg hi' produced highest stover yield 1403.11 kg hi' which was statistically 

similar to 1354.82 kg hi'. 1295.65 kg ha4, 1277.33 kg hi'. 1276.16 kg ha4  obtained 

from N2PI. N21`3. N?Po. 143PI respectively and control treatment produced the lowest 

stover yield 1128.77 kg ha4  (Table 2). 
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4.10 Biological yield (kg ha-') 

4.10.1 Effect of nitrogen 

The dilierence between die fertilizer application oiN in respect of biological yield was 

found to he statistically signiticant (Table 2). Higher biological yield (2491 kg ha') 

was recorded from the treatnient of 45 kg N ha" which was significantly different from 

the second highest biological yield of 2442 kg ha" obtained from the treatment of N2  

(30 kg ha') while 2414 kg ha' obtained from N4 treatment was statistically lower than 

that of N2  but was higher than that of the control treatment (2286 kg ha") which was 

die lowest biological yield. 

4.10.2 Effect pf phosphorus 

Application of phosphorus fertilizer exerted significant influence on the biological yield 

of sesame (Table 2). The highest biological yield (2503.87 kg ha") was obtained with 

70 kg P2O kg ha" which was significantly different from the treatment of 80 kg P20 

ha" which gave biological yield 2446 kg ha". From the result it was evident that 

biological yield increased with phosphorus fertilizer application tip to a certain level. 

Further increase in phosphorus fertilizer tcnded to decrease the biological yield. Plants 

grown without of phosphorus fertilizer had the lowest biological yield. 

4.10.3 Combined effect of nitrogen and phosphorus 

Biological yield in sesame also significantly varied due to variation in the nitrogen and 

phosphorus level combinations (Appendix V). Like individual effect of nutrient 

application and combined effect of different nitrogen and phosphorus level on seed 
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yield plol'. yield ha" (Table 2). the treatment combination of N2P2 also produced the 

highest biological yield ha' (2665 kg) which was similar to 2581 kg ha" but was higher 

than all the rest biological yield ha' obtained from different levels of nitrogen and 

phosphorus combinations in the experiment. The next highest biological yield (2581 kg 

ha") obtained from N,P2 was identical to 2518 kg ha" of N:P3, 2513 kg ha" of N3P1. 

2509 kg ha"of N2P,. 2484 kg haof N,P'. 2477 ke ha" of N3P3 and 2473 kg ha" of 

NlP while the last one 2473 kg ha' biological yield was similar to 2417 kg hi'ofN'Po 

biological yield but was statistically higher than 2316 kg ha"(NoPo). 2305 kg ha" 

(NoPa), 2274 kg ha" (N2P0). 2264 kg ha" olNoPo. 2257 kg ha' of N0P2. 2249 kg ha 

of N;P: and the last and the lowest 2229 kg ha" of NiPo biological yield. Unlike the 

effect of nutrient combination on aforesaid parameter. here the lowest reading was 

found from N, Po instead of NoPo. 

4.11 harvest index 

4.11.1 Effect of nitrogen 

Level of nitrogen application significantly intlucnccd on the harvest index (Table 2). 

The highest harvest index (52.62) was recorded from the treatment of nitrogen at 45 kg 

N ha which was significantly different from the harvest index 51.11. 47.50 and 44.33 

obtained from the treatment of N4. N and N1  while the last one (control) was the lowest. 

From the result it appears that harvest index increased with the increased rate of 

nitrogen application tip to certain level. Excess application of nitrogen reduced harvest 

index. Similar effect of nitrogen on harvest index was also observed by Om ef at (2001) 

and Ash Faq ci at. (2001). 
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4.11.2 Effect of Phosphorus 

Phosphorus had a significant effect on the harvest index of sesame (Table 2). The 

lughest harvest index (52.10) was found from the treatment of 70 kg P205  ha which 

was si2TtiIieantly different from (50.53) obtained From P4  (80 kg P2Osha5. The lowest 

harvest index (44.13) was obtained from the control treatment. The harvest index 

(47.50) was statistically higher than that of control but lower than that of P2  and P 

Excess application of phosphorus fertilizer reduced the harvest index. 

4.11.3 Combined effect of nitrogen and phosphorus 

Harvest index also significantly varied with the variation in the interaction effect of 

studied levels of nitrogen and phosphorus in the experiment. Significantly the highest 

harvest index (57.63) was obtained from the treatment combination of N 2P1  (45 kg N x 

70 kg P2O). The second highest harvest index 54.91 was obtained from N 3 P3  which 

was similar to harvest index 53.70, 53.39 and 53.27 respectively obtained from NP3. 

NiP; and N 1  P2 treatment combinations while the latter 3 harvest index each was similar 

to harvest index 52.68 but was higher than the rest harvest index 50.21. 43.18 and 46.92. 

The treatment NP 1  (60 kg N ha' x 60 kg P205) produced harvest index 46.92 which 

was similar to 46.78 while the latter was similar to 44.83 but was higher than 42.75 and 

again was similar to 42.58 and 41.22 while the above three were higher than 38.07. The 

lowest harvest index obtained from the control treatment. 
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chapter s 

SUMMARY AND CONCLUSION 

A field experiment was conducted at the Field Laboratory of Sher-e-Bangla 

Agricultural University during the period from mid August 2006 to mid November 

2006 to study the effect of nitrogen and phosphorus on the yield and yield attributes of 

sesame of vanety (BAR! Til-2). The experiment consisted of four levels of nitrogen viz. 

0. 30. 45 and 60 kg ha1  and four levels of phosphorus viz. 0, 60. 70 and 80 kg ha' as 

treatment. The experiment was laid out in a randomized complete block design tRCBD) 

with three replications. The unit plot size was 6 in2  (3 in x 2.0 III). Nitrogen and 

phosphorus in the fomi of urea and T.S.P. were applied as per experimental 

specification and M.P. Gypsum, Zinc Sulphate and Boric acid fertilizer were applied as 

50. 110. 5 and 10 kg ha', respectively. Flail dose of urea and full dose of other 

fertilizers were applied during final land preparation. Thinning and weeding were done 

at 15 and 30 days after showing (DAS). Data on yield and yield attributes including 

various plant characters were recorded at harvest and analyzed statistically and mean 

difference were compared by L.S.D. 

Experimenial results revealed that the yield contributing characters including plant 

characters such as flowering habits, plant height, niunher of branches plant, number of 

eapstiles plant* capsule length, number of seeds capsule' and seed yield plol'. seed 

yield ha' and 1000 seed weight were significantly influenced by different levels of 

nitrogen. 
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The highest number of branches plant"(2.29), number of capsules plant'(33. 82). 

capsule length (2.92). number of seeds capsule"(65.02) and seed yield ha"(1316 kg) 

and 1000 seed weight (3.09) were obtained from 45 kg N 	but the tallest plant was 

observed at 60 kg N ha". The increase of nitrogen level beyond 45 kg could not 

intluence in the improvement of yield attributes rather it caused declination in the most 

of the parameters studied. Lowest value of the above parameters viz. the nuniher of 

branches plant' (1.27). number of capsules palnt''(24.34), number of seeds capsule' 

'(49.06), capsule length (1.73 cm), seed yield ha'952.7$ kg) were obtained from the 

control treatment (0 level). Phosphorus also at second highest level i.e. 70kg P20> ha" 

showed the highest values of all the studied parameters such as number of branches 

plant"(2.12), number of capsule plant" (33.19), capsule length 2.78 cm, number of 

seeds capsules" 62.28, seed yield 1313.20 kg ha'and 1000 seed weight 3.08 g. The 

lowest corresponding values of the above parameters obtained from the control level of 

were 1.6 number of branches plant". 25.43 capsules plant", 2.90 g LOOU seed 

weight and 952.78 kg ha"seed yield. 

Interaction effect of 45 kg N ha" in combination with 70 kg 11 2 0 Iiuproduccd  the 

highest values of all the studied yield attributes such as number of branches pIantT 

(2.43). number of capsules plant" (37.10). length of capsule (3.5 cm), number seeds 

capsules" (66.84), seed yield 1536.11 kg ha"and 1000 seeds weight (3.34 g). 

respectively while the corresponding lowest values of those parameters obtained from 

the control combination (NoP) were 1.03. 20.77. 1.20 cm. 44.78. 861.11 kg ha" and 

2.l5gha". 
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On the basis of the above findings of the experiment, it may be concluded that 

nitrogen at the rate of 45 kg N ha in combination with phosphorus at the rate of 70 

kg ha1  is suggested to be applied in sesame production to obtaining higher 

vegetative growth and higher yield. 

(Further study may be undertaken on a priority basis because the fertility status and 

performance of nitrogen and phosphorus fertilizer in Bangladesh soil may vary 

from place to place and season to season 
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APPENDICES 

Appendix 1. The map showing experimental sites under study 
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Appendix II: Physical and chemical characteristics of initial soil (0-15 

cm depth) before seed sowing 

A. Physical composition of the soil 

Soil 

Texture class 

36.90 1 I lydrometer method 

26.40 -do- 

36.66 

Clay loam -do- 

B. Chemical composition of the soil 

SI. 	Soil characteristics 
No. 
I 	Organiccarbon(%) 

2 	Tola) N (kg'ha) 

3 	I Total S (ppm)  

4 lotal P(ppm) 

5 Available N (kg'ha) 

6 Available P (kgha) 

7 Exchangeable K (kg/ha) 

8 AvailableS(ppm) 

9 P1-I (1:2.5suit to water) 

10 CEC 

A naly t ica I 
data 
0.82 

1790.00 

225.00 

840.00 
54.00 

69.00 
89.50 

16.00 

11.23 

)'lethods eml)loyed 

k. 1947 
Bremner & \ittivaiie. 

1965 
F3ardsley 	and - Lancstcr, 

1965 

Olsenand Somi rs,1982 

Bremner, 1965 

Olsen and Dean 1965 
Pratt. 1965 
Ii tinter. 1 984 

Jackson, 1 958 
Chanman. 1965 

Appendix lii: Monthly record of air temperature, rainfall and relative 

humidity during the period from July-December. 2006 

rMonth 	RH (%) 	 Air temperature('C) 	 Rainfiull 

Ajax. 	Mi,: 	Mccii 	 (in in) 
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Number 	1000-seed weight (g) 
of seeds 

-I- 

per 
capsules 

2.924 
625.575 * * 
I 78.894' 
11.372 ** 

3.575 

0.092 
0.971 ** 
0.987** 
0.021 N  

0.039 

Appendix IV. Summary of analysis of variance of yield attributes of sesame 

U 

d.f - 	 Mean square 
Plant 
	

N umbcrtj Number Length of 
height 	of 	of 	capsules(c 
(cm) branches capsules 	m) 

per pnt pey_pJant  
2 	5.752 	0.001 	2.028 	0.014 

	

$17.680** 	2.729** 	227.595** 	4379** 

3 	490.864*t 	0.615 	156.776 	2.364** 
9 41.544o.090**, 2.058s 	9108** 

30 	3.545 	0.031 	2.341 	0.025 
47 p - 

Source of 
variation 

R 
N 
I,  

N x l 
Error 
Total 

Now: ** = Significant at 1% levels 
NS = Non signiticant, 
R = Replication N = Nitrogen .P =Phosphorus 
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Appendix V. Summary of analysis of variance of different categories yield of sesame 

Source di' 	 - 	Mean square 	- 	 - 	
- 	 1 	 - 

	

of 	Seed yield 	Seed yield 	Stover yield 	Biological 	Harvest index (%) 
variatie 	(kg/plot) 	(kg/ha) 	(kg/ha) 	yield 

(kg/ha) 

	

R 	2 	0.010 	6928.818 	1215.437 	5490.749 	 5.282 

	

N 	3 	0426* 	295514742** _66487828** 	92513290** 	281 _884** 

	

P 	3 	0.289** 	200364.972** 	19979.101** 	94568 753*S 	148.422**__________ 
NxP 	9 	0.042** 	29167.760** 	 3158915** 	17480** 
Error 	30 _0.003 	2264.990 	1291.662 	3428.585 	 1394 
Total  

Note: ** = Significant at 1% levels 
NS = Non significant, 
R = Replication, N = Nitrogen , P =Phosphorus 
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