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ABSTRACT 

An experiment was conducted at the Agronomy Field, Sher-e-Bangla 

Agricultural University Ohaka during the period from April to June 2007. The 

experiment was designed to study the efIbct of different nitrogen level and spacing on 

growth and yield of sesame. The experiment consisted of four nitrogen levels viz. 

No 	0. N, = 30, N2  = 60 and N3  = 90 kg ha-1  and four levels of spacing viz. 

Sj = 30 cmx Scm; S2=  30cm x 10 cm: 53 = 40 cmx 5 cm and S4  = 40 cmx 10 ent. 

The experiment was laid out in a split plot design with three replications. Sesame 

variety 1-6 was used in the experiment. The result showed that nitrogen and spacing 

had significant influence on crop characters viz plant height, number of leaves plant", 

above ground dry weight, number of branches plant". number of capsules plant', 

number of seeds capsule". 1000-seed weight. seed yield, stover yield, biological yield 

and harvest index. The highest seed yield (1102.00 kg ha") was recoded from 

30 kg N ha" and the yield decreased with further increase in nitrogen rates. Plant 

spacing of 30 cm x 10 cm (333333 plants ha") influenced plants to have maximum 

seed yield (1010.00 kg ha"). Population either lower or greater then 333333 plants ha" 

gave lower yield. Optimum population for 30cm x 10cm nourished with 30 kg N ha' 

registered maximum seed yield (1405.00 kg ha"). It was evident that higher seed yield 

was obtained due to aggregation of yield components like capsules plant", seeds 

capsulc"and 1000-seed weight which farther Justified with the increased value of 

harvest index. 
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CHAPTER 1 v  0 
INTRODUCTION 

/ Sesame (Sesatmun indicwn L.) is the most ancient oilseed crop and regarded as 

queen of oilsccd by users because of the quality (fatty acid composition) of its oil and 

for its resistance to oxidation and rancidity even when stored at ambient air 

temperature. It ranks 4 among the oil crops in the world. The world production of 

sesame is 2.9 million tnt (FAO. 2003). The leading sesame producing countries are 

India. Egypt. Pakistan. USA. China, Sudan. Nigeria. Uganda, Chad. Morocco and 

Bangladesh. Sesame is the 
2nd 

 important oil crop in Bangladesh in tenns of area and 

production among the oil crops/The total area under sesame cultivation is 96 thousand 

acre and production is 37 thousand ml (BBS. 2007,lt grows inboth rabi and kharif-1 

seasons but only kharl I covers about three-fourths of the total sesame area. Faridpur. 

Khulna, Pabna, Barisal Comilla, Rajshahi, Jessore. Feni. Rangpur, Sylhet and 

Myniensingh are the leading sesame producing areas of Bangladesh (BARI, 1999). 

'[he seed contains all essential amino acids and fittty acids. Sesame is rich in oil 

(42-48%), protein (14_200/Q)  and carbohydrate (20%) (BARI. 1994). The oil olsesarne 

is mostly used for edible purpose due to its superior quality because it contains less 

amount of eurocic acid and high amount of linoleic acid which is beneficial for human 

health. Sesame oil is mainly used as cooking oil, particularly in south India. Sesame oil 

is also used as hair-oil in Bangladesh. It also meets the other purposes such as 

margarine manutiicture. lubricant for vehicle, disposing agent with insecticide, soap, 

paint. periuimery industry and in pharmaceuticals as an ingredient of drugs. It is a good 

catch crop and can be grown as pure or mixed crop. 



The oil cake is used as a valuable and nutritious feed for caule, as it contains 

high amount of good quality protein. Sesame seed meal rich in minerals and contains 

available fatty acids and amino acids which may be a good feed of fish and animal 

(Nwokolo. 1987). Sesame oileake contains 6.2-6.39 /0 N. 2.0-2.1% ["Os and 1.1-1.510' 

KM (Chatterjee and Mondal. 1953). The cake is also used as manure (Coblcv. 1967). 

Fried seed of-  sesame mixed with sugar or in the form of sweetmeat tiler khaja is a 

tasty Iood. The use of the seed for decoration oil the surface of breads, biscuits and 

cookies is most popular to the people. 

Bangladesh is not self-sufficient in edible oil and industrial oil and as a result 

huge amount of foreign currency is being drained every year For importing oil of both 

die categories. Bangladesh imported 376 thousand nit of oil from other countries 

costing in amount oiTk. 457 erores in 2002- 2003 (BBS. 2004). The acute shortage of 

edible oil in the country is increasing every year due to rapid growth of population. 

This condition will continue until its production is maximized in the countr. Sesame 

an important oil crop in Bangladesh can play a vital role to fulfill the local demand of 

edible and industrial oil. There is a high prospect of sesame cultivation in Bangladesh. 

Yield of sesame is very low in Bangladesh in comparison to other countries. 

The lower yield of sesame maybe due, to cultivation of' low yield ing varieties, improper 

management and traditional cultural practices. For successful production. balanced 

fertilization, weed control. irrigation and drainage, proper use of seed rate and method 

olsowing are indispensable. 

The average yield in Bangladesh is 550 kg per hectare. Under improved 

management with optimum fertilization and spacing, per hectare yield may raise up to 

1000 to 1200 kg. Katliiresan (2002) found that higher dose of nutrient significantly 

increase seed yield (1522 kg ha5.  Nitrogen and spacing are two key factors known to 

influence the plant growth and seed yield of oil crop4Nitrogen is one of the important 

nutrient minerals that accelerate the growth of plant 	is also an important constituent 

of chlorophyll and takes part in protein synthesis. So nitrogen is essential for growth 

and development of living tissues and thereby enhances the plant growth, seed yield 

and oil content and protein content of oil sccd)tndol ci at. (1997) observed that 

plant height. dry matter accumulation. number of capsules plant, number of seeds 

capsule, 1000-seed weight, seed yield and protein yields were increased significantly 



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

affected. But it is untbrtunate that nitrogen content of Bangladesh soil is very low. 

Spacing is .in important lhctor that has profound effect oil plant growth, yield and 

oil content of sesame. Narain and Srivestava (1962) found that the highest sesame seed 

tended to result from spacing of 15cm x 30cm. In broad sense, the functions of nitrogen 

and spacing are similar and they are synergistic. Maintain of proper spacing is essential 

for nutrient uptake, low weed infestation and it also reduces plant to plant competition 

for nutrient uptake, light interception etc. 

Neither high yiekling varieties nor nitrogen and proper spacing alone can 

improve the yield of sesame. but their appropriate combination can increase the yield to 

a dcsirable extent. As variety, nitrogen and proper spacing have significant role in 

increasing yield, oil content of sesame, conducting research in these lines are important 

for increasing yield of this crop. A study was, therefore, undertaken with the following 

objectives 

To assess the effect of nitrogen level oil the growth and yield of sesame. 

To determine the effect of spacing oil the growth and yield of sesame. 

To evaluate the combined effect of nitrogen level and spacing oil the 

growth and yield of sesame. 

K 
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CHAPTER 2 

REVIEW OF LITERATURE 

Seed yield, oil and protein content of sesame are greatly influenced by 

environmental factors like temperature, rainfall and humidity variety used and 

agronomic practices like lertilization. irrigation, seed rate, sowing time and spacing. 

Among the factors, nitrogen and spacing are important for the production of sesame. 

Many works on different aspects of sesame cultivation have been done for the 

improvement of yield of sesame. Research works related to the growth and yield 

response ol' sesame to the application of nitrogen level and spacing have been reviewed 

in this chapter. 

2.1 Effect of nitrogen fertilizer 

2.1.1 Plant height 

Mondol ci at. (1997) conducted field trials at Kalyani, West Bengal with live 

levels of nitrogen (0, 30, 60, 90 or 120 kg ha'') on sesame and observed that plant 

height was increased significantly with increasing nitrogen rates. 

i'iwari ot at (2000) in a hekl experiment, nitrogen (13, 30 and 00 kg ha'') and 

sulphur (0. 15 and 30 kg had ) were applied to sesame varieties (1'KG2 I, FKG22 and 

Rs226) in \ladhya Pradesh, India to investigate optimum dose of nitrogen and sulphur. 

'J'hey found that significant improvement in plant height was observed for nitrogen at 

60 kg hi' compared with 15 kg had. Plant was statistically highest in cv. TKG 21 

grown with 60 kg N ha" and 30 kg S ha", Seed oil decreased and seed protein content 

increased signi Iicantiv with increasing nitrogen. svlii Ic sulphur application enhanced 

both seed oil and seed protein. 

4 



Patra (2001) in fIeld trials in sesame cv. Kalika. used ibur levels of nitrogen (0, 

30. 60 and 90 kg haS ') in Chiplima. Orissa, India. He reported that plant height 

significantly increased with increasing nitrogen rate up to 60 kg ha4 . Nitrogen uptake 

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

increasing nitrogen rate up to 60 kg hi'. 

2.1.2 Number of branches 

Subrahmanivan and Arulmozhi (t 999) conducted a lieki experiment at 

Vridhztchalam. Tamil Nadu with sesame cv. VS 9104 and VR] I. They apply nitrogen 

(0. 35. 45 or55 kg 	and found that VS 9104 had a higher number ofbranclies over 

\'Rl I. 

Patra (2001) conducted an experiment in sesame cv. Kalika, used tour levels of 

nitrogen (0, 30, 60 and 90 kg hi') in Chiplinia, Orissa, India. lie reported that number 

olhranches plani' significantly increased with increasing nitrogen rate UI)  to 60 kg hi'. 

Nitrogen uptake increased with increasing rates of nitrogen up to 90 kg hi' but oil 

yield increased with increasing nitrogen rate up to 60 kg hi'. 

Pathak ci cxi., (2002) carried out an experiment and observed the effect of  

nitrogen level (0. 15, 30 and 45 kg ha') (in the growth and yield of sesame (S. 

mchcwn). The' Ibund that application of nitrogen at 45 kg ha produced the highest 

number of branches plant' 

Kathiresan (2002) carried out an experimeni to study the response of2 cultivars 

(TMV-3 and TMV-4) of sesame (S. inclicwn) with different fertilizer levels (control, 

100% recommended NPK of 35. 23 and 23 kg 	and 150% recommended NPK of 

52. 35 and 35 kg hi') oil a sandy-loam soil. Between the varieties L'MV-4 produced 

signi licantl higher number of branches plant'. oil content and protein content. 



2.1.3 Total dry matter production 

4itra and Pal (1999) in a field experiment in \Vest Bengal India. observed that 

dry matter production plant-' of sesame was significantly increased up to lOU kg N hi'. 

Further increase in nitrogen level decreased yield contributing characters. For seed 

yield, the response to apply nitrogen was shown to be quadratic in nature and maximum 

response (0.90 seed kg N) was observed at 100 kg N hi'. 

Subrahnianiyan and Arulmozhi (1999) conducted a field experiment at 

Vridhachalam, Tan,il Nadu with sesame cv. VS 9104 and VRI 1. They apply nitrogen 

(0, 35, 45 or 55 kg hi') and found that VS 9104 had dry matter production plant over 

VRI I. 

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

greatest dry matter with application o135 kg N + 20kg humic acid ha* 

Mondol ci at, (1997) carried oul a field experiment at Kalyani. \Vest Bengal 

with five levels of nitrogen (0. 30, 60, 90 or 120 kg ha') on sesame and observed that 

plant height. dry matter accumulation was increased significantly with increasing 

nitrogen rates but harvest index and oil content were not significantly affected. 

C) 



2.2. Yield components 

2.2.1 Number of capsule 

iPaul and Savitheri (2003) undertaken a study to evaluate the possibility of using 

biofertilizer either alone or as supplements to chemical fertilizers for sesame cv. Thilak 

grown in summer rice-tallow in tvtannuth, Kcrala, India, dunng January. April 1995. 

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

alone, inoculation of Agospirillum, Azotohacter each at 600 g ha 1  along with 250% or 

50% nitrogen, either with or without time at 600 kg hi' and control. The better 

vegetative growth of plants in plots applied 30 kg N ha' alone resulted in a larger 

photosynthetic area and thereby highest number of capsules per plant 

i Sarala eta?., (2002) detennine the effects of nitrogen on the yield and yield 

components of sesame varieties under dry land, condition. The number of capsules 

plant' was highest in cv. \'ladhavi and VRI-l. Nitrogen at 60 kg ha recorded more 

number of capsules which was at par with 45 kg N 	A:ospirilliwn treatment (3 kg 

hi'). 

Pathak ci aL (2002) in a held experiment observed the effect of nitrogen level 

(0, 15. 30 and 45 kg ha') on the growth and yield of sesame (S. indicum). They found 

that application of nitrogen at 45 kg ha' produced the highest number of capsules 

plant' 

.iSharnia (1994) carried out a field experiment in the rainy season of 1985-86 at 

Diphu, Assam; sesame cv. IC.25, Madhavi and Gouri were give!) 0. 15. 30 or 45 kg N 

ha' and found that yield contributing characters were influenced with the application of 

nitrogen fertilizer. 



Mondol ci at, (1997) in a field experiment observed at Kalyani, \Vest 

Bengal with five levels of nitrogen (0. 30. 60. 90 or 120 kg ha") on sesame and 

observed that, number of capsules plant'' was increased significantly with 

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

affected. 

I'atra (2001) carried out in field trials in sesame cv, Kalika, Used four levels 

of nitrogen (0. 30. 60 and 90 kg ha'') in Chiplima. Orissa, India. He reported that, 

capsules plant" was significantly increased with increasing nitrogen rate up to 

60 kg hi'. 

Sarala at al.. (2002) determine the effects of' nitrogen on the yield and yield 

components of sesame varieties under (Iry land condition. The number of capsules 

was highest in cv. Madhavi and VRI-l. Nitrogen at 60 kg ha" recorded more 

number of capsules which was at par with 45 kg N ha'' 4 Azospiril//un; treatment 

(3 kg ha''). 

2.2.2 Number of seeds per capsules 

Mondol at al.. (1997) conducted field trials at Kalyani. \Vest Bengal with five 

levels of nitrogen (0, 30. 60. 90 (ir 120 kg ha") on sesame and observed that number of 

seeds capsule'' was increased significantly with increasing nitrogen rates. 

Patra (2001) conducted a field experiment in sesame cv. Kalika. used four levels 

of nitrogen (0, 30, 60 and 90 kg ha'') in Chiplima, Orissa, India. He reported that. 

number of seeds capsule'' was significantly increased with increasing nitrogen rate up 

to 60 kg ha". 

Mitra and Pal (1999) carried out in a field experiment in West Bengal. India, 

observed that number of seeds capsul'' was significantly increased tip to 100 kg N 

Further increased in nitrogen rates then decreased the seed yield and yield contributing 

characters. 

1 



Sarala ci at, (2002) exposed the eftbcts of nitrogen on the yield and yield 

components ofsesanie varieties under dry land condition. The number of seed capsuled 

was highest in cv. Madhavi and VRI-I. Nitrogen at 60 kg haS ' recorded more number of 

seeds per capsule which was at per with 45 kg N ha' -I Azospfri//iun1 treatment 

(3 kg ha). 

2.2.3 1000-seed weight 

Suhrahmaniyan and Arulinozhi (1999) conducted a field experiment at 

Vridhachalam, Tamil Nadu with sesame cv. VS 9104 and VRI I. They apply nitrogen 

(0. 35, 45 or 55 kg hi') and found that VS 9104 had higher a 1000-seed weight over 

's'R! I. Yield component values increased with increasing nitrogen rate in case of l,otli 

varieties. 

Mondol et at, (1997) determined an experiment at Kalyani, \Vcst Bengal with 

five levels of nitrogen (0, 30. 60, 90 or 120 kg had) on sesame and observed that 1000-

seed weight was increased signilicantly with increasing nitrogen rates. Om ci at, 

(2001) stated that application of90 kg N harn ' yielded maximum 1000-seed weight. 

Pathak ci at. (2002) conducted a field experiment observed the effect of 

nitrogen level (0. 15, 30 and 45 kg 	on the growth and yield of sesame 

(S. indicum). They found that application of nitrogen at 45 kg hi' produced the highest 

1000-grain weight. 

Mondol ci at, (1997) in a field trial observed that 1000- seed weight was 

increased with increasing nitrogen rate UI) to 120 kg lii'. 
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2.2.4 Seed yield 

/ Sujathamma ci al.. (2003) conducted an experiment oil the direct and residual 

effects of N fertilizers 011 sesame in rice-groundnut-sesame cropping system and found 

that seed yield was highest with 60 kg N ha'. Nitrogen was supplied to sesame at 0. 50 

or 100% of the recommended rates of 60 kg haS ' but in rice nitrogen was supplied as 

green manure (25%) 	urea (75%). FYM (25%) 	urea (75%). green manure 

(25%)+FYM (25%) - urea (50%). green manure (50%) FYM (50%) or urea (100%). 

and in case of groundnut at 0. 50. or 100% of recommended dose (35 kg lii'). They 

tound that, seed yield of sesame was highest in case of 60 kg N ha' (100% of 

recommended (lose). 

Kathiresan (2002) carried out an experiment to study the response of 2 cultivars 

(TMV-3 and TMV-4) of sesame (S. wdzcwn) of different lërtilizer levels (control. 

100% recommended NPK of 35: 23: 23 kg ha' and 150% recommended NPK of 

52:35:35 kg had oil a sandy-loam soil. He thund that higher dose of nutrient 

significantly increase seed yield (1522 kg had)  during summer than the lower nuirient 

level. Between the varies TM\'-4 produced significantly higher plant height. capsule 

hearing length. number of branches plan('. capsule length. seed capsul&'. seed yield, 

oil content and protein content. 

4vlalik ci al.. (2003) in a study observed the effects of different nitrogen levels 

(0. 40 and 80 kg ha') on the productivity of sesame cv. TS-3 in Faisalabad. Pakistan 

under different plant geometries and shown that 80 kg N llaI  produced the highest seed 

yield and oil content and protein content. 

'Kadarn (1989) stated that application of nitrogen (0, 25, or kg N had)  to scsamc 

cultivars increased seed yield with increasing nitrogen rates up-to highest level while 

seed oil content decreased. 

ro 



, 	Onananiurthy ci at, (1992) observed in a field trial in the kharif season in 

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

ha* 

I 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 61 kg N haS '. It was also observed that high dose of nitrogen increased the 

susceptibility of sesame plant to water stagnant. 

Shrivastava and Tripathi (1992) in a field trial at Raipur, Madya Pradesh. India 

observed that nitrogen rates (30, 60 or 90 kg haS ') increased the seed yield front 

0.87 L ha' with 30 kg N hi' to 1.27 t ha' with 90kg N hi' 

Dwivedi and Namdeo (1992) observed in a field experiment in the monsoon 

seasons o f 1987-89 on clay loam soil at N4adhya Pradesh. India: seed yield of sesame 

cv. JT7 increased with up to 30 kg N and bellow or above this rate seed yield and 

economic returns decreascd. 

Seed oil and protein yields of sesame increased signiFicantly with application of 

nitrogen and P205  (Thakur ci at, 1998). They applied 30. 45 or 60 kg nitrogen and 20. 

30 or 40 kg P205 1114  and found that 45 kg N hi' and 30 kg P ha1  is suitable for 

optimum yield. 



2.3 Effect of spacing 

The experiment on effect of spacing on sesame was scanty in Bangladesh. 

However, some review available in others countries here. 

2.3.1 Plant height 

Mazzani ci cii., (1956) conducted an experiment with the branched sesame 

varieties. Inamar and Morada. These varieties were grown at 9 consisting varying from 

36,630 to 200.000 plants ha'. It was found that closest spacing gave the height plant 

height. Spacing had significant effect plant height. 

2.3.2 1000-seed weight 

Ahuja ci aL, (1971) found that, 1000- seed weight and content ol oil and 

linoleic acid increased and protein and oleic acid contents decreased with increase in 

spacing. 

2.3.3 Seed yield 

Menon (1967) lound that the highest sesame seed yields of 194.31 kg/ha were 

obtained from a spacing of 15 cm X 15 cm. followed by the yield of 180.56 kg'ha from 

a spacing of 15 cm X 22.5 cm; the lowest yield of 97.15 kg ha1  was obtained from the 

widest spacing of 30cm X 30cm. The plant populations were 500000. 333333 and 

111111 p1 ants hi. respectively. 

Narain and Srivestava (1962) conducted -,in experiment to compare between row 

spacing of W. 45 and 60 cm they found that the highest sesame seed yield obtained 

from the spacing of I 5cm x 30cm or 30c in x 30 cm. 



Olive and Cano (1958) conducted trails with the sesame varieties e.g. 

Venezuela 51, which had one central stern only. Venezuela SI with few branches and 

Criolle with many branches. The row widths tested were 30, 60, and 90 cm: the spacing 

between hills was ID, 20 and 30 cm: and the number of plant per hill was 1. 2 and 3. 

The spacing of 30 cm x 10cm gave the highest yields. Highly significant difference in 

yield was obtained according to varieties. The different spacing between hills and the 

different number of plants per hill gave similar yields. 

Mellroy (1967) and Masefleld (1965) stated that between row spacings for 

sesame should he 22.5 cm to 30 cm and 35 cm respectively and 30 cm spacing between 

rows gave the height yield. 

Martin (1964) and Collister (1965) recommended that sesame should be sown 

within the row spacings of 5 to 10 Cm and 2.5 cm respectively and they observed that 

10cm spacing between row to row achieved height yields. 

Department of agriculture. .Nyasaland protectorate (1961) obtained sesame yield 

of 112 kg ha' t  when sown in 2 drills on ridges 90 cm apart. 

It was observed from the report Irish Republic. Peru (1976) that, in trails with 

23 sesame cultivars. the result showed that the row spacing of 100, 85 and 70 cm gave 

the height yield of 960, 1420 and 1800 kg 1ia' respectively. 

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

plant growth and seed yield of sesame can be greatly influenced by different level of 

nitrogen fertilizer and spacing. 
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CHAPTER 3 

MATERIALS AND METHODS 

The experiment was carried out during the period from April to June 2007 at the 

Agronomy Field, Sher-e-Bangla Agricultural University Dhaka. The experiment was 

designed to study the effect of sesame under different nitrogen level and spacing. 

3.1 Description o f the experimental site 

3.1.1 Site 

The experimental field was located at 90° 33' E longitude and 23° 71' N latitude 

at a height of9m above the sea Level. The land was medium high. 

3.1.2 Climate 

The climate of the experimental field was sub-tropical and was characterized by 

high temperature and heavy rainfall during kharif season (April -September) and scanty 

rainfall during rabi season (October-March) associated with moderately low 

temperature. 

3.1.3 Soil 

The land belongs to the Agro-ecological zone of '?vladhupur Tract" (AEZ 28) of 

nodal soil series. The soil was sandy clay in texture and having soil pl-1 varied from 

5.55. The soil contains 36.9% sand. 26.04% silt and 36.66% clay. Organic matter 

content was very low (0.82%). and the physical and chemical properties of' the 

experimental plot have been 1wcsented in Appendix I. 
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3.2 Plant materials 

Sesame is a broad-leaved annual wiseed crop. It is herbaceous growing to a 

height of 0.5 to 2.0 meters with tap root system. The stein is erect, normally square in 

section. Stein color ranges from light green to almost purple, but the most common is 

darkish green. covered with short hairs. Leaves are green, broad, opposite, alternate or 

mixed. The inflorescence is raceme, flowers are two lipped with white color tubular 

corolla. Fruits are capsule. dehiscent. Seeds are oval shapcd, black and sometimes 

creamy white. The variety T-6 used in the experiment as test eroj. 

3.3 Treatment 

The experiment consisted of the following treatments - 

Factor A: Nitrogen level 

No = No nitrogen 

N1  = 30kg N ha1  

N2  60kg N luf' 

N3  = 90kg N ha' 

Factor B: Spacing 

= 30cm x 5 cm 

S2=30emx 10cm 

S3  = 40 em x 5 cm 

S4=40 cmx 10cm 

3.4 Treatment conihinatjons 

The treatment combinations were as follows - 

N1S1 . N0S2. N0S3, N0S4; N1 S1 , N1 S2,N1 S3, N1S4; N2S1 , N2S2, N2S3,N2S4;N6S1. 

N3S2. N3S3, N3S4  
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33 Experimental design and layout 

The experiment was conducted in split plot design with 3 replications. The 

nitrogen level was placed in main plot and spacing in sub plot. The size of each plot is 

4.5 in x 3.0 in. The spaces between blocks and between plots were 1.51n and 0.7511). 

respectively. The total number of plots was 48. 

3.6 Collection of seeds 

The seeds of cultiver T-O were collected from Bangladesh Agricultural 

Research Institute, Joydcbpur, Gazipur. 

3.7 Land preparation 

Pioughing and cross ploughing were done with country plough followed by 

laddering to obtain the desirable 111th. The land was prepared by removing weeds, 

stubble and crop residues and trimming ails. The layout was donc as per experimental 

design. Each plot was fertilized with urea, triple super phosphate and muriate of potash. 

3.8 Methods of fertilizer application 

All the fertilizers except urea were applied during Jinal land preparation. Urea 

was applied in two equal splits first half was applied as basal close and second halt' was 

applied atier 30 das of sowing tbllowing nitrogen levels. 
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3.9 Fertilizer dose 

The experimental plots were fertilized with triple super phosphate and muriate 

of potash at the rate of 120 and 50 kg ha' respectively (BARI. 2006). Urea was 

applied as the sources of nitrogen, as per experimental treatment. 

3.10 Sowing of seed 

Seeds were sown continuously on April 10. 2007 in 2-2.5 cm deep lurrows 

made by hand iron tine maintaining row spac ig following treatment variables. After 

placement of seed in the tbrrow, seeds were covered with soil by hand. Four days after 

sowing the geimination of seeds was satisfactory. 

3.11 Weeding and thinning 

Two weedings were done manually at 30 arid 45 days aCer emergence of 

seedlings. Thinning was done during first weeding keeping a distance of 5 cm and 10 

cm between plants according to treatment. 

3.12 Pest management 

The management was not taken as the crops were not infested. 

3.13 Harvesting and processing 

The crop was harvested plot-wise when about 80% of the capsules became 

mature (June 9, 2007). The duration of the crop was shortening as the crop was sown 

Late and remains under rain water during flowering stage. The harvested crop was 

brought to the threshing Iloor and sun dried for 3 clays. The seed and stover were then 

separated, cleaned and dried in the sun lbr 3 to 4 consecutive days for achieving safe 

moisture content of seed. 

17 



3.14 Sample collection and data rccording 

Ten plants were selected randomly from each plot at 30, 45 and 60 (at harvest) 

DAS to record data of the followings- 

3.14.1 Growth parameters 

Plant height (cm) 

Number of leaves plant" 

Leaf dry wt. plant" (g) 

Stem dry wt. plant ' (g 

Capsules dry wt. plant '(g) 

Above ground dry wt. plant 4 (g) 

3.14.2 Yield parameters 

Number of branches plant-' 

Number of capsules plant-' 

Number of seeds capsule' 

1000-grain weight (g) 

Seed yield (kg hi') 

Stover yield (kg hi') 

Biological yield (kg hi') 

Harvest index (%) 
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3.15 Out line of the data recording 

A brief of the data recording has been given below - 

3.15.1 Plant height (cm) 

Plant height was measured from the base to the tip from plants and mean Plant 

height was determined in cm. 

3.15.2 Number of leaves plani' 

Number of leaves was counted from selected plant samples. Afier that the mean 

value was recorded. 

3.15.3 Stem dry weight plan' (g) 

Collected stems from ten plants were oven (tried maintaining a temperature of 

800 C for 2 days until constant weight was reached and the dry weight was recorded 

with an electric balance and mean value was determined. 

3.15.4 Leaves dry weight plani' (g) 

Collected and counted leaves from ten plants were oven dried maintaining a 

temperature of 800  C for 2 days until constant weight was reached and the dry weight 

was recorded with an electric balance and mean value was determined. 

3.15.5 Capsules dry weight plan(' (g) 

Collected capsules from ten plants were oven dried maintaining a temperature 

of 80°  C for 2 days until constant weight was reached and the dry weight was recorded 

with an electric balance and mean value was deteniiined. 
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3.15.6 Above ground dry weight plant '(g) 

Addition of leaf dry wt. plant' (g). stem dry wt. plant-' (g)  and capsules dry wt. 

plant' (g) is the above ground dry weight plant 

3.15.7 Number of branches per plant'' 

Number of branches of ten plants was recorded from the selected plants and 

determined the mean value. 

3.15.8 Number of capsules plant']  

All the capsules borne on all the ten sample plants of each unit plot were 

counted to determine the average number of capsule plant 

3.15.9 Number of seeds capsule*' 

From each treaunent 20 capsules were randomly selected and all the seeds of 

them were counted. The number of seeds capsule" was determined by averaging the 

data. 

3.15.10 1000-seed weight (g) 

One thousand sun-dried seed were counted and then weight was recorded by 

means of an electrical balance. 

3.15.11 Seed yield (kg 1111) 

The crop was harvested at fbll maturity from pre detennined area of 2 in2  from which 

seeds were separated out front the capsule, cleaned and dried in the sun to bring them at 

safety moisture content of seed and there after the weight of tIle seed was taken and 

converted to yield per hectare (kg ha). 
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3.15.12 Stover yield (kg hi') 

After separating the seeds from the crop, the stover was sun dried to become a 

constant weight and the stover yield was recorded and converted to kg had . 

3.15.13 Biological yield (kg hi') 

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

biological yield. 

Biological yield = Seed yield -I Stover yield 

3.15.14 Harvest index (%) 

Harvest index was determined by the following formula: 

Harvest index = 
Seed yield 

Biological yield 
* 100 

3.16 Data analysis technique 

Data recorded for different parameters were compiled and tabulated in proper 

form for statistical analysis. Analysis of variance was done by the MSTAT-C program. 

Mean differences among the treatments were tested with Least Significant Difference 

method (LSD) at 5% level. 
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CHAPTER 4 

RESULTS AND DISCUSSION 

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

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

of leaves plant*', stem dry weight plant 	(g), leaves dry weight plant' (g). above 

ground dry weight plant-1  (g), number of branches plant-', number of capsules 

number of seeds capsuled,  1000-grain weight (g), seed yield (kg ha'), stover yield 

(kg ha4), biological yield (kg lia') and harvest index (%). The data of plant &owth 

characters like plant height, number of leaves planf'. stein dry weight plant 	(g), 

leaves dry weight plant' (g) and above ground dry weight plant-1  (g) were recorded at 

30. 45 and 60 (at harvest) days alter sowing (DAS). Yields and yield attributes were 

taken at final harvest. Results of the experiment have been presented in figures and 

tables. The mean square values in respect of the above parameters together with the 

source of variation and their corresponding degrees of freedom have been presented in 

the appendices LII. IV, V and VI. The results have been presented and discussed 

following plant characters as below. 
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4.1 Crop Growth Characteristics 

4.2 Plant height 

4.2.1 Effect of different level of nitrogen 

The nitrogen had no significant effect on plant height of sesame but 90 kg ha 4  

salér maturity (Fig. 1). 

At 30 DAS, numerically the highest plant height was observed from 

N1  (30 kg ha"), which was 35.17 cm and the lowest 32.17 was obtained from No  (0 kg 

ha"). 

At 45 DAS, the maximum plant height was observed from N, (30 kg 	), 

which was 46.97 cm and similar with N (46.28 cm). N3  (46.12 cm) and NO  (39.40 cm). 

At 60 (harvest) DAS, the highest plant height was obtained from 

N1 (30 kg  ha"), which was R3.46 cm and followed by No (82.29 em). N2  (81.90 cm) and 

N3  (79.78 cm). Numerically the lowest plant height was obtained from No (no nitrogen) 

and it was 82.29 cm. 

Plant height increased because of availability of optimum nitrogen to plant. 

which positively enhanced the vegetative growth of plant. Patra (2001) and 

Tiwari et at, (2000) were observed that. 60kg N ha" gave the maximum plant height. 
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Fig.! Plant height of sesame cv. T-6 at different ages as affected by nitrogen levels 
(LSD 0.05=6.61, 9.67 & 7.94 at 30, 45 and 60 DAS, respectively) 
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4.2.2 Effect of different spacing 

Plant spacing had no significant effect on plant height of sesame at 30 and 60 

(harvest) DAS but significant effect at 45 DAS (Fig 2). 

At 30 DAS, numerically the highest plant height was observed from 5200 cm x 

10 cm), which was 36.25 cm and Lowest was obtained from S1  (30 cm x 5 cm) which 

was 30.45 cm. 

At 45 DAS, maximum plant height 49.93 cm was observed from S2 (30 cm x 10 

cm) plant spacing which was statistically higher then other treatments. The lowest plant 

height obtained from S1  (30 cm x 5 cm) plant spacing, which was 41.21 cm and 

lollowed by 41.94 and 42.70 cm, which was obtained from the spacing of S3 (40 cm x 5 

cm) and 154  (40 cm x 10 cm). respective]>'. 
V 

At 60 (harvest) D.AS, numerically the highest plant height was observed from 52 

C. 	(30 cmx 10 cm). which was 83.68 cm and tbllowed by 82.48, 81.09 and 80.18cm from 

S3  (40 cm x 5 cm), S.(40 cmx 10 cm) and S1  (30 cmx 5 cm), respectively. 

Spacing of 30 cm x 10 cm gave the height plant height due to high light 

interception, less weed infestation and high nutrient uptake by optimum plant 

population. Martin (1964) found that closest plant spacing gave the height plant height. 
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Fig. 2 Plant height of sesame cv. T-6 at different ages as affected by different 

spacing (LSJ) 0.05=5.15,5.53 & 6.72 at 30,45 and 60 DAS, respectively) 
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4.2.3 Combined effect of nitrogen and spacing 

Table 1 showed that the combined effect of nitrogen and spacing had no 

significant effect on plant height of sesame at 30 and 60 (han'cst) DAS but signilicant 

effect at 45 DAS. 

At 30 DAS, numerically the highest plant height was observed from N 1 S2  (30 

kg N ha' and 30 cm X 10 cm), which was 38.36 cm. The minimum plant height (27.33 

em) was obtained from N 1 S 1  (30 kg N haS ' and 30 cmx Scm) plant spacing. 

At 45 DAS. the highest plant height was observed front N 1 S2  (30 kg N ha' and 

30 cm x tO cm), which was 52.05 cm and followed by N 2S2  (51.23 cm). NS2  (50.93 

cm), N'S3 (49.31 cm), N3S1  (47.75 cm), N1 S4  (46.78 cut). N1 S3  (45.53 cm), NS2 (45.51 

cm). N2S3 (45.40 cm) and N1S 1  (43.50 cm). The maximum population with no nitrogen 

(N0S1 ) gave lowest value of plant height 35.03 cm and (hllowed by N3S4  (37.12 cm). 

N3S3  (37.33 cm). N0S.1  (37.58 cm), N'S1  (38.55 cm) and NS3  (39.47 cm). 

At 60 (harvest) DAS. numerically the highest plant height was observed from 

N 1 S 2  (30 kg ha1  and 30 cm x 10 cm), which was 87.50 cm. 
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Table 1. Plant height of sesame cv.T-6 at 30. 45 and 60 (harvest) DAS as affected 

by different nitrogen level and spacing 

Treatment 	
Plant height (cm) 

30 DAS 	45 DAS 	 60 DAS (at harvest) 

29.82 35.03 7 7. 06 

NOSI 30.87 45.51 80.76 

N0S3 37.19 39.47 87.33 

N0S4  30.8A 37.58 80.8 

N,S1  27.32 43.50 81.26 

N1 S2 38.36 52.05 37.50 

N1S3 37.93 45.53 77.66 

N,S4  37.07 46.78 82.73 

N2S1  32.34 38.55 85.86 

N2S2 34.64 51.23 85.36 

N2S3  38.04 45.40 79.3 

N2S4  32.3 49.31 84.93 

N3S1  32.3 47.75 77.86 

N3S2 33.16 50.93 81.06 

N3S3  31.39 37.33 76.40 

N3S4  36.44 37.12 83.76 

LSD1.( NS 11.05 NS 

CV (%) 20.22 14.92 9.74 

NS = Non Significant 
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4.3 Number of leaves plant" 

4.3.1 Effect of different level of nitrogen 

The experimental result showed that the effect of nitrogen on number of leaves 

plant' of sesame had no significant effect at 45 DAS and 60 DAS of plant life cycle but 

significant effect at early vegetative stage (30 DAS) (Fig. 3). 

At 30 DAS, the highest number of leaves plant" was observed from N1  (30 kg 

hi'), which was 11.13 and tbllowed by 10.95 and 10.49 obtained from the treatnient of 

N4  (40 em x 10 cm) and N3 (40cm x 5 cm). The lowest number of leaves plant" was 

obtained from the treatment No (no nitrogen). 

At 45 DAS, numerically the maximum number of leaves plant" was observed 

from N, (30 kg ha1), which was 13.44 and similar with N2  (13.1 3), N1 (12.89) and No 

((2.79). 

At 60 (harvest) DAS, numerically the highest number of leaves plant-:  was 

observed from N, (30 kg hi'). which was 34.12 and followed by (30.04). (29.58) and 

(28.19) was observed from 90.60 and 0 kg hi', respectively. 

Number of leaves per plant increased by reason of availability of nutrient to 

plant, which progressively enhanced the vegetative growth and produced much leaves 

plant". 
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Fig. 3 Number of leaves per plant of sesame cv. T-6 at different ages as affected by 
nitrogen levels (LSD 0.05=0.680  1.27 & 6.83 at 30,45 and 60 DAS, 
respectively) 
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4.3.2 Effect of different spacing 	 7 

The effect of spacing on number of leaves plant of sesame had significant 

effect at early vegetative (30 DAS) stage and (45 DAS) stage but insignificant effect at 

maturity (60 DAS) stages of plant life cycle (Fig 4). 

At 30 DAS, the maximum number of leaves plant' was observed from S (30 

cm x 10 cm). which was 11.18. followed by S (10.91) and 54 (10.79). The lowest 

number of leaves plant"' 10.06 obtained from the closest plant spacing S, (30 cm x 5 

cm). 

At 45 DA& the highest number of leaves plant*' was observed from .52 (30 cm x 

JO cm) plant spacing which was 13.83 and statistically similar with 13.82 obtained 

from S (40 cm x 10 cm) plant spacing. The lowest number of leaves plant- ' obtained 

from S, (30 cm x 5 cm) plant spacing, which was 12.13 and Ibllowed by 12.47 obtained 

from S (40 cm x 5 cm) plant spacing. 

At 60 DAS, numerically the maximum number of leaves plant-' was observed 

from 52  (30 cm x 10 cm), which was 32.97 Ibllowed by S.1 (31.87). 53 (30.39). 5, 

(26.70). 

Spacing of 30 cm x 10 cm gave the higher number of leaves plant" due to high 

light interception, less weed infestation and high nutrient uptake that stimulate plant 

vegetative growth and produce maxiniuni number of leaves plant". Similar effect of 

spacing on number of leaves per plant was also observed by Menon (1967) and Olive 

cial.. (1958). 
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Fig. 4 Number of leaves per plant of sesame cv. T-6 at different ages as affected by 

different spacing (LSI) 0.050.67, 1.02 & 7.28 at 30, 45 and 60 DAS, 

respectively) 
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4.3.3 Combined effect of nitrogen and spacing 

The combined effect of nitrogen Level and spacing showed significant variation 

on the number of leaves plani' at 30 and 45 DAS and no significant effect at 60 

(harvest) DAS (Table 2). 

At 30 DAS. the maximum number of leaves plani' was observed from the 

treatment combination of N,S2 (30 kg N ha' and 30cm x 10cm). which was 11.93 and 

followed by N3S4  (11.70), N,S4  (LI .57). N0S4  (11.40). N2S3 (11.13). N1S (11.13), 

N3S3  (11.07) and N3S2 (10.70). The maximum population with no nitrogen (NS,) gave 

minimum number of leaves plant4  9.83 and Ebilowed by N1S1  (9.90) and N2S4  (10.03). 

At 45 DAS, the highest number of leaves plani' was observed from N,S2  (30 kg 

ha4  and 30cm x ID cm). which was 14.83 and followed by N2S4  (14.80). N1S4  (14.70). 

N2S2  (13.90). N0S2 (13.33). N3S, (13.20), N1S1 (13.20) and N0S4 (13.07). The minimum 

number of leaves plani' was obtained from the treatment combination ofN0S, (11.67) 

and ft,llowed by N2S4  (11.81). N2S3  (12.00). N11S, (12.30). N3S (12.40). N0S1 (12.47), 

N,S, (12.57). 

At 60 (harvest) DAS. numerically the highest number of leaves plani' was 

observed 1mm N, S  (30 kg N ha' and 30cm x 10cm interaction), which was 38.40 and 

lowest was obtained from N2S2  (60 kg N ha4  and 30 cm x 10 cm niteraetton) that was 

23.93. 

The combined result showed that (N1S7) treatment gave the highest number 

leaves pLan( by reason ol individual effect of nutrient along with spacing on plant at 

vegetative growth stage gave the maximum number leaves plani'. 
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Table 2. Number of leaves per plant of sesame cv.T-6 at 30, 45 and 60 (harvest) 

DAS as affected by different nitrogen level and spacing 

Number of leaves plan' i 
Treatment 

30 DAS 45 DAS 60 DAS (at harvest) 

NS, 9.83 11.67 30.07 

N0S, 10.43 13.33 31,00 

N0S3 10.30 12.47 29.23 

N0S4  11.40 13.07 28.00 

NS1  9.90 12.57 26.27 

N1S2 11.93 14.83 38.40 

N,S3 11.13 12.30 33.47 

N,S4  11.57 14.70 38.33 

N2S1  10.17 11.81 23.93 

N2S2 10.10 13.90 31.63 

N2S3  11.13 12.00 30.13 

N2S4  10.03 14.80 27.07 

N3S, 10.33 13.20 26.53 

N3S2 10.70 13.20 30.83 

11.07 12.40 28.73 

N3S4  11.70 12.77 34.07 

LSD 0,05  1.35 2.04 14.58 

CV (%) 7.46 9.28 28.38 

NS = Non Significant 
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4.4 Stem dry weight (gm) 	 /7 
4.4.1 Effect of different level of nitrogen 

Different nitrogen level had signilicant inlluenced on stem dry weight of 

sesame at vegetative (30 DAS) and maturity (60 DAS) stages of plant life cycle 

(Table 3). 

At vegetative stage (30 DAS), the highest stern dry weight 5.87 (gin) was 

produced by N1  (30 kg N ha'5,  which was similar with the second highest sLem dry 

weight 5.62 (g) and 5.34 (g) was obtained from the treatment 60 kg N ha and 

90 kg N haS '. The lowest stein (try weight 4.07 (g) was produced from control 

treatment (N0). 

At maturity stage (60 DAS), the highest stem dry weight 15.84 (g) was 

produced by the treatment N1  (30 kg N ha'). which was statistically similar with 

N (15.83 g) and N, (14.21 g). The lowest stem dry weight 13.06 (g) was produced 

from NI) (no nitrogen) which was followed by N2  (14.21 g). 

Nitrogen level N1  (30 kg N ha') produce maximum stem dry weight at all 

stages because of that treatment produce maximum plant heighL. more number olleaves 

per plant and maximum number of branches per plant. Singaravel ci at, (1998) stated 

that at 35 kg N ha produced highest stem dry weight and Mondol ci at, (1997) was 

observed that dry matter accumulation was increased sigmlicantly with increasing 

nitrogen rates. 
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4.4.2 Effect of different Spacing 

Different spacing had significant influence on stein dry weight of sesame at 

vegetative (30 DAS) and maturity (60 DAS) stages of plant life cycle (Table 3). 

At vegetative stage (30 DAS), the highest stein dry weight 6.18 (g) was 

produced by 52  (30 cm x 10 cm) plant spacing, which was followed by S (5.68 g) and 

S (4.99 g). The lowest stein dry weight 4.05 (g) was produced from closest spacing S1 

(30 cm x 5 cm). 

At maturity stage (60 DAS), the highest stern dry weight 10.46 (g) was obtained 

from S  (30 cm x tO em) plant spacing, which was statistically similar with the second 

highest stein dry weight 14.75(g) was obtained from 54 (40 cm x 10 cm) plant spacing. 

The lowest stein (try weight 13.61 (g) was produced from S1 (30 ern x 5 cm) plant 

spacing, which was followed by 53 (13.95 g) and S4 (14.75 g). 

Spacing of 30 cm x 10 cm produced highest stern dry weight due to the 

treatment produced maximum plant height more nuniher of leaves per plant and 

maximum number of branches per plant. Similar result of spacing on stein dry weight 

was also found by Mazzani etal. (1956). 

cr; 

# 
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Table 3. Stern dry weight of sesame cv. T-6 at different ages as affected by 
nitrogen levels and spacing 

Treatment 
1 	

Stem dry weight (g) 

Nitrogen level (kg hi') 30 DAS 	60 DAS (at harvest) 

NO  4.07 13.06 

N, 5.87 15.84 

N7  5.62 14.21 

N3 5.34 15.83 

LSD0.05 	 1.73 	 3.33 

Spacing 

S1  4.05 13.61 

S2  6.18 16.46 

4.99 13.95 

54 5.68 14.75 

LSD0.05 	 1.44 	 2.64 

NS= Non Signilicant 

Nu  = No nitrogen 

N, = 30 kg N ha4  

N2 = 60 kg N ha' 

N3 = 90 kg N hi' 

Si = 30 cmx 5 cm 

57 =30 cmx 10cm 

S3 = 40 cm x 5 cm 

S4 = 40 cmx H) cm 
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4.4.3 Combined effect of nitrogen and spacing 

Table 4 showed that the combined effect of nitrogen and spacing had signiticant 

elThct on stem dry weight at 30 and 60 (hanest) DAS. 

At 30 DAS, the uppermost stem dry weight 7.49 (g) was obtained from 

N,S2 (30 kg N ha S ' and 30 cm x 10 cm), which was followed by N1 S3  (6.89 g). N3S4  

(6.42 g). NS2 (6.33 g). N2S2  (6.21 g), N2S4  (6.14 g). N,S4  (5.30 g). N2S1  (5.10 g), N2 S3 

(5.04 g), N0S4 (4.86 g), N0S2  (4.69 g) and N3S, (4.68 g). The lowest stem city weight 

2.60 (g) was obtained from the treatment combination of N11S (0 kg N ha1  and 

30 cni x Scm) which had followed by N1 S1  (3.80 g), N3S3  (3.94 g) and N0S3  (4.11 g). 

At 60 (han'est) DAS, combination of 30 kg N ha and 30 cm xIO cm spacing 

(N1 S2). produced the highest stem dry weight of 20.21 (g), which was followed by 

N1 S2  (17.16 g). N2S7  (16.60 g). N3S2  (16.45 g) and N1 S4  (14.97 g). The lowest stcm dry 

weight 11.56 (g) was obtained from the treatment combination of 60 kg N ha S ' and 

30  cm x 5 cm spacing (N2S1 ). 

Stem dry weight increased by reason of individual effect of nitrogen and 

spacing on plant to accelerate cell division, cell elongation and thus sUmulate plant 

vegetative growth consequently plant produced maximum stein dry weight. Similar 

finding was obtained by Singaravel and Govindasamy (1998). 
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Table 4. Stem dry weight of sesame ev.T-6 at different ages 30, 45 and 60 (harvest) 

DAS as aficeted by different nitrogen level and spacing 

Treatment 
Stem dry weight (g) 

30 DAS 	 60 DAS (at harvest) 

	

2.60 	 13.13 

	

4.69 	 13.3 

4.11 12.98 

4.86 12.84 

3.80 14.91 

7.49 20.21 

6.89 17.16 

5.30 14.97 

5.10 11.56 

6.20 16.60 

5.04 14.68 

6.14 14.01 

4.69 14.85 

6.32 16.45 

3.95 14.85 

6.42 17.16 

N0S1  

N0S2  

N0S3 

N,S, 

N1S2  

N1  S3  

N1  54 

N 2S1  

N2S2  

N2S3 

N2S4  

N3S1  

N3S2  

N3S3  

N3S4  

I 	
LSD0.05 2.88 5.29 

CV (%) 32.69 21.3 
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4.5 Leaves dry weight (g)  

4.5.1 Effect of different level of nitrogen 

The experimental result showed that the effieci of nitrogen on leaves dry weight 

of sesame had significant effect at 30 DAS and no significant effect at 60 (harvest) 

DAS (Table 5). 

Al 30 DAS. the highest leaves dry weight 6.82 (g) was produced by 

N 1  (30 kg N ha'), which was statistically similar with that of the second highest leaves 

dry weight 6.35 (g) and 6.21(g) was obtained from the treatment of N3  (90 kg haS ') and 

N2  (60 kg N haj, respectively. The lowest leaves thy weight 5.43 (g) was produced 

from No  (no nitrogen) which was significantly lower then the highest. 

At 60 (harvest) DAS, numerically the highest leaves dry weight 6.31 (g) was 

produced N1  (30 kg N lia) and the lowest 4.83 (g) was obtained from N2  (60 kg N 

ha'). 

The result showed that 30 kg N haS ' produce maximum leaves dry weight due to 

the treatment produced maximum number of leaves per plant. Mita ci at. (1999) and 

Mondol ci at, (1997) also found alike result. 
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4.5.2 FIfed of different Spacing 

Plant spacing had significant influence on leaves dry weight at 30 and 60 

(harvest) DAS (Table 5). 

At 30 DAS, the highest Lea!' dry weight 7.33 (g) was produced by of 

52 (30 cm x 10 cm) plant spacing, which was statistically similar with the second 

highest leaf dry weight 6.92 (g) was obtained from 54 (40 cm x tO cm) plant spacing. 

The lowest leaf dry weight 4.93 (g) was produced from S1  (30 cm x 5 cm) plant 

spacing, which was followed by 5.62 (g) was obtained front S3  (40 cm x 5 cm) plant 

spacing. 

At 60 (harvest) DAS, the highest leaf dry weight 7.35 (g) was produce by 

S2 (30 cm x 10 cm) plant Spacing, which was statisticalLy similar with 5.42 (g) and 

4.61 (g) was obtained from the treatment of Sj (40 cm x 5 cm) and S4  (40 cm x 10 cm) 

plant spacing. The lowest leaf dry weight 3,91 (g) was produced from treatment 

S ($0 cm x S cm) plant spacing which was statically lower then all of the values of 

leaves dry weight. 

The result showed that S2  (30 cm x 10 cm) plant spacing produce maximum 

leaves dry weight due to the treatment produce maximum number of leaves per plant. 

Mazzani ci at. (1956) found similar result. 



Table S. Leaves dry weight of sesame cv. 'F-o at different ages as affected by 

nitrogen levels and spacing 

Treatment 
	

Leaves dry weight (g) 

Nitrogen Level (tg had ) 	30 DAS 	60 DAS (at harvest) 

No  5.43 5.12 

N1  6.82 6.31 

N2 6.21 4.83 

N 3  6.35 5.04 

LSDo.os 	 1.16 	 4.29 

Spacing 

4.94 3.91 

Sz 7.34 7.36 

S3  5.62 5.42 

S4  6.92 4.62 

LSDo.()s 1.36 2.88 

NS= Non Significant 

N1) 	No nitrogen 

N1  = 30kg N hi' 

N2 = 60kg N hi' 

N3 = 90kg N hi' 

Sj = 30cm x 5 CUi 

S2 30cmx 10cm 

S3 = 40cm x 5 cm 

S4 =40  cmx 10cm 



4.5.3 Combined effect of nitrogen and spacing 

Combined ciThet of nitrogen and spacing showed significant variation on leaves 

dry weight among treatment combination at 30 and 60 (hanest) DAS (Table 6). 

At 30 DAIS, the treatment combination NS2 (30 kg N hi' and 30 cm xl 0 cm). 

produced the height leaves dry weight of 8.27 (g), which was followed by N3S4  (7.8 g). 

N2S4  (7.42 g). 1N0S4  (7.14 g), N3S2  (7.00 g), N,S1  (6.9 g). N1 S. (6.65 g), NS2 (6.28 g), 

N2S7  (6.12 g), N3S (5.68 g). N2S3 (5.66 g) and N2S, (5.5). The lowest leaves dry 

weight 3.82 (g) was obtained from the treatment combination of NS1  (30 kg Nitrogen 

and 30 cm x 5 cm). 

At 60 (harvest) DAIS. combination of 30 kg N hat  and 30 cm xl 0 cm spacing 

(N S2).  produced the height leaves dry weight 0111.45 (g), which was followed by 

NS1  (7.51 g). N1S2  (6.55 g), N3S. (6.42 g), N1S3 (6.30 g) and N1 8, (5.73 g). The lowest 

leaves dry weight 2.34 (g) was obtained from the treatment combination of9O kg N had 

and 30 cm x 5 cm (N3S,) which was statically similar with NZS! (2.49 g). N S4 (3.86 g). 

N0S2 (3.91 g). N1 S3  (4.20 g), N2S4  (4.55 g). N2S3 (4.76 g). N3S., ç4.85 g). NaS, (5.06 g). 

N,S., (5.21 g) and N,S, (5.73 g). 

The treatment combination N1S2  gave the highest leaf dry weight by which was 

attributed to individual effect of nitrogen and spacing produce maximum number of 

leaves per plant. Subrahmaniyan and Arulmozhi (I 999) were observed similar result. 
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Table. 6 Leaves dry weight of sesame cv.T-6 at different ages (30, 45 and 60 DAS) 

as affected by different nitrogen level and spacing 

Leaves dry weight (g) 
Treatment 

30 DAS 	 60 DAS (At harvest) 

N0S1  3.82 5.07 

N0S2  6.29 3.91 

N0S3 4.49 6.30 

N0S4  7.14 5.21 

N1S, 5.44 5.73 

N,S2  8.27 11.45 

N1S3  6.65 4.85 

N,S4  6.92 3.86 

N2S1  5.63 2.49 

N2S2  6.12 7.51 

N2S3 5.67 4.76 

N2S4  7.42 4.55 

N3S1  4.86 2.34 

N3S2  7.01 6.56 

5.68 6.42 

N3S4  7.87 4.85 

	

2.72 	 5.76 

CV (%) 	 25.98 	 64.18 



4,6 Capsules dry weight (g) 

4.6.1 Effect of different level of nitrogen 

Nitrogen fertilizer had significant effect on capsules dry weight of sesame at 60 

(harvest) DAS (Fig 5). 

The peak value of capsules dry weight at the time of harvest (60 DAS) was 

observed by N1  (30 kg N ha') 15.32 (g), which was statistically similar with the second 

highest capsules dry weight 13.84 (g) was obtained from the treatment of 

N3  (90 kg N ha1). The lowest capsules dry weight 10.73 (g) was produced from 

No (0 kg N hzi'), which was statistically similar with the intermediate capsules dry 

weight 10.83 (g) was obtained from N2 (60 kg N ha'). 

It was evident that N1  (30 kg N haS ') treatment produced maximum capsules dry 

weight because the dose of nitrogen stimulate the growth of flower and capsule and 

thus produced maximum capsules per plant. The observation of Mondol at aL. (1997) 

was dilièrcnt from the present result. They stated that the dry matter accumulation was 

increased with increasing nitrogen rates. 



PTO 

15 

If 

Nt) (0 k i ha) 	NI (30 kvha) 	N2 (60 kg/ha) 	N3 (90 kg/ha) 

Nitmgen levels 

Fig. 5 Capsules dry weight of sesame cv. T-6 as affected by different level of 

nitrogen (LSD 0.05 = 1.95 at 60 DAS) 
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4.6.2 Effect of different Spacing 

Spacing had no significant influenced on capsules dry weight at 60 (harvest) 

DAS (Fig 6). 

Numerically the maximum value capsules dry weight 12.89 (g) was produced 

by S2  (30cm x 10cm) plant spacing, which was followed by S (12.89 g), S (12.53 g) 

and S3  (12.42 g) plant spacing respectively. Numerically the minimum value of 

capsules dry weight (12.42 g) was produced by S4  (40cm x 10cm) plant spacing. 
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12 
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[I] 

SI (30cm x5cm) 	S2 (30cm xl Oem) 83 (40cm x5cm) 	S4 (40cm xl 0cm) 

Spacing 

Fig. 6 Capsules dry weight of sesame cv. T-6 as affected by different spacing 

(LSI) 0.05 = 3.56 at 60 DAS) 
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4.6.3 Combined effect of nitrogen and spacing 

Combination of nitrogen level and spacing under study showed significant variation on 

capsules dry weight olsesame at the time of harvest (60 DAS) (Table 7). 

The combination of N I S,  (30 kg N hi' and 30 cm xl 0 cm) spacing, produced 

the maximum capsules dry weight of 20.83 (g), which was [bllowed by N3S4  (16.25 g). 

N2S1  (16.19 g), N 1 S4  (16.18 g) and N3S3  (15.56 g). The minimum capsules dry weight 

7.00 (g) was obtained from N2S3  (60 kg N had  and 40 cm x 5 cm). 

The combination result showed that N1 S2  treatment produced maximum 

capsules dry weight caused by individually N: (30 kg N had) and S2 ($0 cm x 10 cm) 

plant spacing stimulate the growth of flower and capsule and thus produced maximum 

capsules per plant Similar over view was (bund by Singaravel et at, (1998). 
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Table 7. Capsules dry weight of sesame cv.T-6 at 60 (harvest) DAS as 

affected by different nitrogcn level and spacing 

Treatment 

N0S1  

N0S, 

N9S 

N0S4  

N,S1 

I S2 

I S3 

S4  

N2S1  

N2S2 

N2S3  

N2S4  

N3S1  

N3S1  

N3S3  

N3S4  

Capsules dry weight (g) 

60 DAS (at harvest) 

11.57 

9.78 

10.88 

10.71 

11.63 

20.83 

12.63 

16.18 

16.19 

9.63 

10.51 

7.00 

12.17 

11.31 

15.65 

16.25 

LSDQMS 	 7.12 

CV (%) 	 33.33 
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4.7 Above ground dry weight (g) 

4.7.1 Effect of different level of nitrogen 

Different nitrogen Level had significant influenced on above ground dry weight 

of sesame at early vegetative (30 DAS) and maturity (60 DAS) stages of plant uk cycle 

(Table 8). 

At early vegetative (30 DAS) stage, the highest above ground dry weight 12.69 

(g) was obtained from N, (30 kg hi'), which was followed by N.-. (11.83 g)  and N1 

(11.70 g). While the lowest above ground dry weight 9.50 (g)  was produced by N (no 

nitrogen). 

At maturity (60 DAS) stage, the highest above ground dry weight 37.47 (g) was 

produced by N1  (30 kg N hi'). which was statically similar with the second highest 

above ground dry weight 34.71 (g)  was obtai ted from the treatment of N3 (90 kg N 

hi') while the lowest above ground dry weight 28.92 (g) was produced from N (no 

nitrogen) which was fbllowed by N2  (29.04 g). 

The result showed that 30 kg N hi' produce maximum above ground dry weight 

due to the treatment produced maximum stem dry weight (g), leaves dry weight (g) and 

capsules dry weight (g). Singaravel et aL, (199$) was observed that 35 kg N hi' 

produced max mum dry weight ol sesame plant. Mitra and Pal (1999) were observed 

that dry matter production plant of sesame was signilicantly increased up to 

100 kg N hi'. 
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4.7.2 Effect of different spacing 

Plant spacing had signiticant ctiëct on above ground dry weight of sesame at 

early vegetative (30 DAS) and maturity (60 DAS) stages of plant life cycle (Table 8). 

At early vegetative (30 DAS) stage, the highest above ground dry weight 13.10 

(g) was produced by 5' (30 cm x 10 cm plant spacing), which was followed by the 

second highest above ground dry weight 13.02 (gm) was obtained from 

53 (40 cm x 5 cm plant Spacing). The lowest above ground dry weight 8.89 (g) was 

produced from treatment SI (30 cm x 5 ciii plant spacing), which was followed by 

10.62 (g) was obtained from (40 cm x 10 cm plant spacing). 

At maturity (60 DAS) stage, the highest above ground dry weight 36.88 (g) 

produced by 52  (30 cm x 10 cm plant spacing). which was followed by 54 (31.90 gin) 

and 53  (31.78 gm). The lowest above ground dry weight 29.57 (g) was produced by 

S1  (30 cm x 5 cm plant spacing), which was significantly lower then all of' the 

treatment. 

The over view of this effect was 52  (30 cm x 10 cm plant spacing) produced 

maximum above ground dry weight (g) because of' the treatment produce maximum 

stem dry weight (g),  leaves dry weight (g) and capsules dry weight (g). Cano and Lopez 

(1951) were observed comparable result. 
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'Fable S. Above ground dry weight of sesame cv. T-6 at different ages as affected 
by nitrogen levels and spacing 

Treatment Above ground dry weight (g) 

Nitrogen level (kg had) 30 DAS 	60 DAS (at harvest) 

N, 9.5 	 28.92 

N1 12.69 	 34.71 

N2 11.83 	 29.04 

N3 11.7 	 37.47 

LSD0.05 2.68 6.72 

Spacing 

SI 

S3  

S4  

LSDO.(I5 

8.98 

13.1 

10.62 

13.02 

2.627 

29.58 

36.88 

31.9 

31.78 

6.113 

NS' Non Significant 

= No nitrogen 

N1 = 30kgNha' 

N2  = 60kg N ha4  

N3 = 90kg N ha4  

= 30 cmx 5cm 

S230 cmx 10cm 

S3 = 40 cm x 5 cm 

S4  = 40 cmx 10cm 
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4.7.3 Combined effect of nitrogen and spacing 

Combination of nitrogen level and spacing under study showed significant 

variation on above ground dry weight of sesame at early vegetative (30 DAS) and 

niatunty (60 DAS) stages of plant life cycle (Table 9). 

At early vegetative (30 DAS) stage, the treatment combination 

	

=1 	 N1 S  (30 kg N lia and 30 cm xl 0 cm).was produced the maximum above ground dry 

weight of 15.77 (g) which was followed by NS4  (14.28 g). N2S4  (13.56 g). 

	

1 	 N 1 S3  (13.54 g), N3S2 (13.33 g), N2S.1  (12.32 g).  N1 S4  (12.23 g). N9S4  (12.00 g). 

N0S2  (10.98 g). N2S1  (10.74 g) and N2S (10.71 g) (Table-I). The lowest above ground 

dry weight 6.420 (g) was obtained from the treatment combination 

N1S1  (0 kg N haS ' and 30 cm x 5 cm) which was followed by N 1 S1 (8.60 g). 

N1 S1  (9.54 g). N3S (9.63 g).  N3S3  (L0.7L g). N2S3  (10.74 g) and N2S1  (lOSS g). 

I At matuthy (60 DAS) stage. the treatment combination of N1 S2  (30 kg N ha' 

and 30 em x 10 em) was produced the maximum above ground dry weight 52.49 (g) 

which was statistically superior then all of the treatment combinations (Tablc-4). The 

lowest above ground dry weight 25.57 (gin) was obtained from the combination of 

treatment N2S., (60 kg N ha and 40 cm x 10 cm) which was Ibliowed by 

N2S1  (26.91 g). N0S2  (26.99 g). N3S4  (28.77 g), N1S1  (29.37 g), NnS1  (29.77 g), 

N2S3 (29.95 g), N,S1 (30.10 g), N0S (30.16 g), N,S, (32.27 g), N2S2  (33.74 g). 

N1S2  (34.31 g). N 1 S4  (35.01 g) and N7S1 (36.92 g)  respectively. 

The combination results showed that N1 S (30 ki N haS ' and 30 cm xl 0 cm) 

treatment gave the highest above ground dry weight because the treatment produce 

maximum stem dry weight (g), leaves dry weight (g) and capsules dry weight (g). 

Suhrahmaniyan cl at. (1999). Mita et at. (1999) and Mondol ci at. (1997) found 

related result. 
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Table. 9 Above ground dry weight of sesame cv.T-6 at different ages (30, 45 and 60 

(harvest) DAS) as affected by different nitrogen level and spacing 

Treatment 
Above ground dry weight (g) 	7 

30 DAS 	1 60 DAS (At harvest) 

N0S1  6.42 29.77 

N0S2  10.98 26.99 

N0S3 8.61 30.16 

N0S4 12.00 28.77 

N1 S1  9.24 32.27 

N1 S2  15.77 52.49 

N1 S3  13.54 30.10 

N1 S4  12.23 35.01 

N2S1  10.74 26.90 

N2S2 12.32 33.74 

N2S3 10.71 29.95 

N2S4  13.56 25.57 

NtS1  9.54 29.37 

N3S2  13.33 34.31 

N3S3  9.63 36.92 

N3S4  14.28 38.25 

LSDOA)5 5.25 12.23 

CV (%) 27.27 22.3 
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4.8 Yield components 

4.9 Number of branches planf' 

4.9.1 Effect of different level of nitrogen 

The nitrogen had significant effect on number of branches of sesame but it 

decreased with increased nitrogen rate (Table 10). The highest number of branches 

plant (1.62) was obtained from the treatment N, (30 kg N ha). The minimum number 

of, branches planf' (1.28) was produced by the treatment N0  (no nitrogen) which was 

similar with N- (1.33) and N3 (1.33). Mondol at ci.. (1997). Pathak ci at. (2002), 

l'atra ci aL, (2001) and Subrahmaniyan (1999) reported that 45 kg N ha increased 

number oF branches plani' 

4.9.2 Effect of different spacing 

Plant spacing had no significant effect on number of branches plan( of sesame. 

Numerically the highest number of branches plant (1.43) was observed from the 

treatment 84(40 ciii x tO ciii) and lowest (1.32) from Si (30 cmx Scm). 

4.9.3 Combined effect of nitrogen and spacing 

Table 10 showed that the combined effect of nitrogen and spacing had 

significant influence on number of branches plant' of sesame. The highest number of 

branches plan(' (1.80) was obtained by N,S2  (30 kg N haS ' and 30 cm x 10 cm) which 

was Iollowcd by N,S1  (1.70). NS4( 1.60). NçuS tI.47. 	(I .47) and NS'( 1.43). The 

lowest number of branches plant (1 . 13) was obtained trom Ni:,S (30 kg N and 

30cm x 5 cm). 

It was evaluated that the treatment combination N ,S7  (30 kg N ha and 

30 ciii x 10 ciii) produced maximum iumber of branches plani' because of 

combination stimulate plant to have more dry matter that partitioned in branches. 
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4.10 Number of capsules plani' 

4.10.1 Effect of different level of nitrogen 

NiLiogen lértilizer had no significant effect on number of capsules plant" of 

sesame (Table 10). Numerically the highest number of capsules plani (20.92) was 

produced by N, (30 kg N ha') and lowest from N )  (17.83). Paul and Savitheri (2003) 

opined that at 30 kg N ha' gave the highest number of capsules plant" of sesame. 

410.2 Effect of different spacing 

Plant spacing had no significant effect on number of capsules plant' of sesame 

(Table 10). Numerically the highest (22.13) and lowest (18.51) number of capsules 

plant' were obtained from S4 (40 cm x IC) cm) and S 3  (40cm x 5 cm). respectively. 

4.10.3 Combined effect of nitrogen and spacing 

Combination of nitrogen level and spacing had significant efftct on number of'  

capsules plant' of sesame (Table 30). The highest number of capsules plani' (25.47) 

was observed by N 1 S2  (30 kg N and 30 cm x 10 cm) which was similar with NS.i 

(25.13), N3 S4  (24.60). N2S4  (23.27). N1S1  (22.13). NS3 (21.57), NS 1  (19.93). N2S3 

(19.53), N'S (18.50). N11S2  (17.20). N,S 1  (16.60), N0S (16.47) and N,S1 (16.47). The 

lowest number of capsules plant' (14.40) was obsened by N 3S2  which was Ibilowed 

by NCIS4 (15.50). N2S1 (15.93) N,S3  (16.47). N0S3 (16.47). N1 S, (16.60), NS2 (17.20)1  

N2S2  (18.50). N2S; (39.53), N3S, (19.93). NS; (21.57). NS, (22.13), and N2S4  (23.27). 
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4.11 Number of seeds capsules' 	 V 

4.11.1 Effect of different level of nitrogen 

The number of seeds capsules' ol sesame was significantly affected by nitrogen 

level (Table 10). The highest number of seeds capsules' (57.69) was produced by the 

treatment N, (30 kg N ha). The lowest number of seeds capsules1  (49.20) was 

produced by the treatment N, (no nitrogen) which was similar with N3  (49.74). 

N (51.54). Result revealed that number of seeds capsules' decreased with increased in 

nitrogen level. Patra (2001) reported that number of seeds capsule' significantly 

increased with increasin''0  nitrogen rate up to (40 kg N ha' in sesame. 

4.11.2 Effect of different spacing 

The number of seeds capsules' was varied significantly with different spacing 

management (Table 10). The highest number of seeds capsules' (55.11) was produced 

by S2 (30 cm ix 10 cm) plant spacing while the minimum number of seeds 48.72 was 

obtained troni the treatment of S, (40 cm x 5 cm) spacing plot which was similar with 

S., (51.62) and S, (52.72) plant spacing. 

4.11.3 Combined effect of nitrogen and spacing 

DitThrent combination of nitrogen level and spacing showed significant 

variation on number of seeds capsules1  of sesame (Table 10). The highest number of 

seeds capsu1es' (59.70) was obtained by N, S2  (30 kg N ha' and 30 cm x 10 cm plant 

spacing) which was similar with N,S4  (59.00), N,S, (58.57). N,S (56.77). 

N2S, (54.73), NS2  (53.67) and N,S3  (53.50). The lowest number of seeds capsules' 

(45.23) was obtained [mm the treatment combination N3S3 (90 kg N and 40 cm x 5 cm) 

which was similar with NS3  (45.83). N,S4 (48.00), NeS, (48.17), NS4  (48.82), 

NS, (49.40), NS2 (0.0). NS3 0.33) and N1S., (50.67). 

(P)J) 
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4.12 1000-seed weight (g) 	 \JC' 

4.12.1 Effect of different level of nitrogen 

(_cvcl of nitrogen fertilizer had no significant effect on 1000-seed weight of 

sesame (Fahk 10). Numerically the highest 1000-seed weight (3.55 g) was observed by 

the treatment N, (30 kg had)  and lowest from N, (3.29 g). Pathak of at., (2002) Ibund 

that application of nitrogen at 45 kg ha produced the highest 1000-grain weight but 

Om or at, (2001) was stated that application of 90 kg N hi' produced maximum 1000-

seed weight. 

4.12.2 Effect of different spacing 

Spacing had non significant influence on 1000-seed weight of sesame. 

Numerically the highest 1000-seed weight (3.59 g) was obtained from S2  (30 cm x 10 

cm) plant spacing and S3 produced the lowest weight (3.23 g). Ahuja or iii.. ( 1971 ) 

stated that 1000-seed weight increased with decrease in spacing. 

4.12.3 Combined effect of nitrogen and spacing 

The seed weight was varied significantly with the combine effect of nitrogen 

and spacing (Table 10). Treatment N1 S2  (30 kg N ha' and 30 cm x 10 cm) influenced 

plant to have higher seed weight (3.91 g'lOOO seed) and N1 S (30 kg N hi' and 40cm x 

5 cm) could not influenced plant br its seed growth and development thus produced 

lower seed weight (2.95 g/I000 seed). Mondol or at. (1997) observed that 1000- seed 

weight was increased with increasing nitrogen rate up to 120 kg hi'. 
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Table. JO Yield contributing character of sesame (cv. T-6) and their combined 
effect as affected by nitrogen and spacing 

Treatment 
Number of 	Number of 	Number of 

branches piani' 	capsules plant" 	seeds capsul& 
1000 - seed 
weight (g) 

Nitrogen level (kg ha") 

No 1.28 17.83 

N, 1.62 20.92 

N2 1.33 20.13 

N3 1.33 19.31 

LSDILOS 0.23 NS 

Spacing level 

5, 1.32 18.65 

1.42 a 18.89 

S3 1.39 18.51 

54 1.43 22.13 

LSDILIS NS NS 

Nitrogen level x Spacing 

N0S, 1.13 22.13 

N0S2 1.2 17.2 

N0S3 1.47 16.47 

N0S4 1.3 15.5 

N,S1 1.7 16.6 

N,S2 1.8 25.47 

N,S3 1.37 16.47 

N,S4 1.6 25.13 

N281 1.2 15.93 

N2S2 1.33 18.5 

N2S3 1.43 19.53 

N2S4 1.33 23.27 

N351 1.23 19.93 

N3S3 1.33 14.4 

NS3 1.3 21.57 

N3S4 1.47 24.6 

LSD905 0.37 9.19 

CV (%) 15.89 27.91 

NS= Non Significant 

= No nitrogen 

N, '3OkgNhzf' 

N2 	60kg N h&' 

Nx = 90kg N haS' 

49.2 

57.69 

51.54 

49.74 

3.67 

52 . 72 

55.11 

48.72 

51.62 

4 

48.17 

50.3 

50.33 

48 

58.57 

59.7' 

53.5 

59 

54.73 

5 6. 77 

45.83 

4 8. 82) 

49.4 

53.67 

45.23 

50.67 

8.01 

9.13 

S: =30Cm x 5 cm 

52 =30cm x 10cm 

$3 =40 cm x 5 cm 

Sj =40cm x ID cm 

3.29 

3-55 

.j .•) 

3.35 

NS 

3.31 

3.58 

3.23 

3.4) 

NS 

3.36 

3.39 

3.77 

3.69 

3.28 

3.9' 

2.95 

3.26 

3.34 

3.42 

3.09 

3.48 

'7 

3.55 

3.11 

~1.21 

0.83 

14.59 
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4.13 Seed yield (kg hi') 
	
/ 

4.13.1 Effect different level of nitrogen 

Level of nitrogen fertilizer showed significant influence on seed yield ha S ' 

(Table II). it was observed that highest seed yield (1102.00kg haS ') was obtained from 

the treatment N 1  (30 kg N haS ') which was similar with 60kg N haS ' (1034.00 kg) and 

90 kg N lia' (947.30 kg). The lowest seed yield ha1  was obtained from the control 

(631.80 kg lia'). Dwivedi ci aL, (1992) and Kadam (1989) nitrogen 30 kg haS' that 

increased seed yield in sesame. 

4.13.2 Effect of different spacing 

Spacing had no siuficant effect on seed yield kg ha4  of sesame (Table II). 

Numerically the highest seed yield (1010.00 kg hi') was found from 

S? (30 cm x 10 em) plant spacing and lowest seed yield was obtained from S.1  ($86.20 

kg hi'). The over view ofAhuja eta/i. (1971) was different from the present finding. 

They stated that seed yield increased with decrease in spacing. 
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4.13.3 Combined effect of nitrogen and spacing 

Seed yield of sesame significantly influence by nitrogen level and spacing 

(Table II). It appeared that the treatment combination N,S2  (30 kg N ha' and 

30 cm x 10 cm) plant spacing, produced significantly the highest yield 

(1405.00 kg ha') which was followed by N3S2 (1258.00 kg ha'). 

N1 S1  (1208.00 kg lia'). N28, (1160.00 kg had). N2S3 (1118.00 kg hit). 

N2S4  (1083.00 kg had ) and N1 S3  (1022.00 kg hi'). The lowest yield (459.90 kg had ) 

was obtained li-urn NS, (0 kg N 	and 30 cm x 5 cm) treatment combination which 

was !hllowed by N0S (604.40 kg). N0S3  (716.70 kg). N0S4  (746.10 kg). 

N3S, (765.50 kg), N,S4  (771.60 kg), N2S2 (772.50 kg) and N.1S (821.50 kg). The 

maximum seed was reflected from maximum dry matter production by the treatment 

N,S. The dry matter partitioning was also ideal so the yield contributing character like 

capsules 	seeds capsule&' and 1000-seed weight were increased. II was appeared 

that the treatment 30 kg N 	along with 30 cm x 10 cm plant spacing favored plant to 

grow optimally for its production of dry matter and its ideal partition. On the oUcr 

hand, plant grows poorly under no nitrogen and densely spaced conditions (N1S). 
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4.14 Stover yield kg ha1  

4.14.1 Effect of nitrogen 

Level of' nitrogen had significant effect on stover yield of sesame (Table IL). 

The highest stover yield (1128.00 kg) was recorded from the treatment N7  (60 kg N 

ha1). The lowest stover yield (806.50 kg ha") was obtained from the No (no nitrogen) 

which was tollowed by N1  (810.60 kg ha") and N (916.20 kg ha"). 

4.14.2 Effect of spacing 

Plant spacing had significant influence on stover yield of sesame (Fable II). 

The highest stover yield 995.00 kg ha" was obtained from the treatment of 

S1  (30cm x 5cm) plant spacing which was similar with S2  (950.60 kg ha"). The lowest 

stover yield 182.70 kg ha" was recorded from the S (40 cm x 10 cm) plant spacing 

which was similar with to that of 53 (933.20 kg ha"). 

4.14.3 Combination effect of nitrogen and spacing 

The combined effect of nitrogen and spacing had significant effect on stover 

yield (Table II). The maximum stover yield (1427.00 kg ha") was produced by 

N3S2 (90 kg N ha" and 30 cm x 10 em) which was similar with N;Sj (1253.00 kg ha') 

and N2S (1253.00 kg ha". 1'he lowest stover yield was obtained tiom the treatment 

Nc:S! (500.60 kg ha") which was similar with N1 S4  (620.60 kg ha'). 

N1S2(738.50 kg ha"). N,52  (769.40 kg ha') and N2S4 (774.10 kgha'). 
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4.15 Biological yield kg ha" 

4.15.1 Effect of nitrogen 

The dillerence between the fertilizer applications of N in respect of biological 

yield kg ha" found to be statistically significant ('['able II). The highest biological yield 

(2076.00 kg ha") was recorded from the treatment N3 (90 kg N ha'') which was similar 

with biological yield (1950.00 kg haj and (1912.00 kg ha") obtained from the 

treatment of N 2  (60 kg 	and N, (30 kg ha"). respectively. The lowest biological 

yield (1438.00 kg ha'') was obtained from the treatment Ni)  (no nitrogen). 

4.15.2 Effect of spacing 

Plant spacing had no significant influence on the biological yield of sesame 

(i'ahlc II). Numerically the highest biological yield (1961.00 kg ha'') was obtained 

from 52  (30 cm x 10 cm) plant spacing, which was similar with 5, (30 cm x 5 cm). 

S (40 cm x 5 cm) and 54 (40cm x 10 cm) as the production were 189.1.00, 1853.00 and 

1696.00 kg ha''. respectively 

4.15.3 Combined effect of nitrogen and spacing 

Combination effect of nitrogen and spacing showed significant variation on 

biological yield among treatment combinations as imposed on of sesame (Table II). 

The treatment combination of N 3 S2  produced the highest biological yield (2685.00 kg 

ha''). which was similar with the treatment N2S, (2395.00 kg ha''). The second highest 

biological yield N 2 S,. (2395.00 kg ha') was similar with N,S, (2200.00 kg ha'). 

N,S (2174.00 kg ha"), N2S3 (2030.00 kg ha") and N3S, (2018.00 kg had ). The lowest 

biological yield obtained from the treatment N,S, (960.50 kg ha") which was similar 

with N,S4 (1392.0(1 kg ha''). The combined result showed the NS' was produced 

maximum biological yield due to the treatment combination produce maximum stover 

yield. 
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4.16 Harvest index (%) 

4.16.1 Effect of nitrogen 

Level of nitrogen significantly influenced the harvest index of sesame (Table 

II). The highest harvest index (57.13 %) was recorded ff011) the treatment 

N, (30 kg N haS '), which was similar with N2  (53.00 %). The lowest harvest index 

(44.15 %) was obtained from the treatment N, (no nitrogen), which was similar with N4 

(45.54 %) and N2 (53.00 %). Similar effect of nitrogen on harvest index was observed 

by Om ci at, (2001). 

4.16.2 Effect of spacing 

Spacing had on significant effect on the harvest index of sesame (table II). 

Numerically the highest harvest index (52.76 %) was found from the treatment 

S4  (40 en' x 10 em) plant spacing and lowest from S (46.68 %). 

4.16.3 Combined effect of nitrogen and spacing 

Harvest index had significantly varied with different combination of nitrogen 

and spacing (Table 11). Significantly the highest harvest index (61.62%) was observed 

troll) the treatment combination N,S2  (30 k N ha' and 30 cm x 10 cm) and followed by 

N1S., (57.47 0%,)  N,S4  (55.63 0/a),  N2S3  (54.81 %), N1 S3  (54.66 %). N1 S1  (53.64%) and 

N3S4 (52.47 %). The lowest harvest index (37.85 %) was obtained from the treatment 

combination N1S1  (90 k N haS ' and 30 cm x 5 cm) and tollowed by N(Sn (41.60 %). 

N0S1 (42.92 %). N3S; (45.28 %), N0S4  (45.46 %). N3Sn (46.55 %). NuS1  (46.64 %) and 

N2S i  (48.59 %). The result showed that the N1  S2  treatment combination was produced 

maximum harvest index as attributed to the maximum seed size and seed yield 

production. 
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'fable II. Yields and harvest index of sesame cv. (1'-6) as affected by nitrogen, 

spacing and their combined effect 

Treatment Seed yield Stover yield Biological yield Harvest index 
(kg h15 (kg hi') (kg hi1) (%) 

Nitrogen level (kg hi') 
No 631.8 806.5 1438 44.15 
N1  1102 810.6 1912 57.13 
N2  1034 1128 1950 53 
N3  947.3 916.2 2076 45.54 

LSD0.05  175.5 204.3 309.1 8.36 
Spacing level 

51  898.5 995 1893 46.68 
S2  1010 950.6 1961 50.97 
53 919.5 782.7 1853 49.42 
S4  886.2 933.2 1669 52.76 

151)0.05 NS 161.4 232.4 NS 
Nitrogen level x Spacing 

N0S1  459.9 500.6 960.5 46.64 
N0S2  604.4 867.8 1472 41.6 
N0S3  716.7 963.4 1680 42.92 
N0S4  746.1 894.1 1640 45.46 
N1S, 1208 991.9 2200 53.64 
N1S2  1405 769.4 2174 64.6 
N1S3  1022 860.6 1882 54.66 
N,S4  771.6 620.6 1392 55.63 

1160 1235 2395 48.59 
N2S2  772.5 738.5 1511 51.14 
N2S3  1118 917.5 2036 54.81 
N2S4 1083 774.1 1857 57.47 
N3S, 765.5 1253 2018 37.85 
N3S2  1258 1427 2685 46.55 
N3S3  821.5 991.3 1813 45.28 
N3S4  944.1 842.2 1786 52.47 

LSD0.05  413.9 322.8 464.7 13.29 
CV (%) 21.69 20.93 14.83 15.68 

NS= Non Significant 	 S, =30 cm x 5 cm 

No  = No nitrogen 	 S2  =30 cmx 10cm 

N1  = 30kgNha4 	 S3 40cmx5cm 

N2 60kgNha' 	 S4 r40cm x I0cm  

N3  = 90kg N ha1  
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Chapter 5 

Summary and conclusion 



SUMMARY AND CONCLUSION 

.4 field experiment was conducted at Sher-e-l3angia Agricultural University. 

Dhaka during the period from April 2007 to June 2007 to study the effect of different 

levels of nitrogen and spacing on the growth and yield of sesame (cv. T-6). The 

experiment consisted of four levels of nitrogen viz 0. 30, 60 and 90 kg lvi' and four 

levels of spacing viz. 30 cm x 5 cm; 30 cm x 10 cm; 40 cm x 5 cm and 40 cm x 10 cm 

as treatmenLThe experiment was laid out in it split plot design with three replications. 

The unit plot size was 4.50 in x 3.00 in. The ]and was fertilized sith urea. triple super 

phosphate and muriate of potash. The rate of TSP and MP (120 and 50 kg lia') was 

followed from recommended of BARI (2006). All the lértilizers except urea were 

applied dunng linal land preparation. Urea was applied in two equal splits: liNt half 

was applied as basal dose and second half was applied after 30 days of sowing 

Ibllowing treatment variables. The rate of TSP and MI' was followed ftoiii 

recommended of (BARI. 2006). Thinning and weeding were done at 30 and 45 days 

after emergence of seedlings. Data on various plant characters like 2rowth and yield 

contributing characters as recorded at different ages of plant and analyzed statistically 

and mean dilterences among the treatments were tested with Least Significant 

Difference (LSD) method at 5% level of probability. 

Experimental results revealed that the crop iffowth characters i nd udinti plant 

height (cm). ]to of leaves pluni . stein dry weight (g). leaves dry weight (g),  capsules 

dry weight (g) and above ground dry weight (g) were recorded at different ages of plant 

life cycle. Plant height (cm), no of' leaves plant' were recorded at 30. 45 and 60 

(harvest) DAS and stem dry weight (g). leaves dry weight (g)  and above ground dry 

weight (g) were recorded at 30 and 60 (harvest) DAS and capsules dry weight (g) were 

recorded at 60 (harvest) DAS. 
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The highest plant height 35.17 cm, 46.97 cm and 83.46 cm was observed with 

N, (30 kg 	at 30, 45 and 60 (harvest) DAS. The highest number of leaves plant' 

II. 13. 13.44 and 34.12 was observed with N! (30 kg ha') at 30, 45 and 60 (harvest) 

DAS. The highest stein dry weight 5.87 g and 15.84 g was obtained by N! (30 kg hi) 

at 30 and 60 (harvest) DAS. The highest leaves dry weight 6.82 g and 6.31 g was 

observed with N, (30 kg hi') at 30 and 60 (harvest) DAS. The highest capsules dry 

weight 15.32 g was observed with N, (30 kg hi) at 60 (harvest) DAS. The highest 

above ground dry weight I 2.69 g and 37.47 g was observed with N, (30 kg hi') at 30 

and 60 (harvest) DAS. 

The lowest plant height 32.11 cm. 39.40 cm and 82.29 eni was obtained by N0  

(no nitrogen) at 30. 45 and 60 (harvest) DAS. The lowest number of leaves plant" 

10.36, 12.79 and 28.19 was observed with N,>  (no nitrogen) at 30. 45 and 60 (harvest) 

DAS. The lowest stern dry weight 4.07 g and 13.06 g was observer with 

N,, (no nitrogen) at 30 and 60 (harvest) DAS. The lowest leaves dry weight 5.43 g was 

observed with N,, (no nitrogen) at 30 DAS and 4.83 g was observed with N 2  (30 kg ha') 

at 60 (harvest) DAS. The lowest capsule dry weight 10.73 g was observed with 

NI) (no nitrogen) at 60 DAS. The treatment N,, (no nitrogen) produced lowest above 

imiund dry weight 9.50 g and 28.92 g at 30 and 60 (harvest) DAS. 

The highest plant height 36.25 cm. 49.93 cm and 83.68 cm was obtained by 

S2 (30 cm x ID cm) plant spacing at 30. 45 and 60 (harvest) DAS. The highest number 

of leaves plant" 11.18, 13.83 and 32.97 was obtained by 52  (30 cm x 10 cm) plant 

spacing at 30. 45 and 60 (harvest) DAS. The highest stein dry weight 6.1$ g. 16.46 g 

was obtained by Si (30 cm x 10 cm) plant spacing at 30 and 60 (harvest) DAS. The 

highest leaves dry weight 7.13 g. 7.35  g was obtained by $2  (30 cm x 10 cm) plant 

spacing at 30 and 60 (harvest) DAS. The highest capsules dry weight 12.89 g was 

obtained by S?  (30 cm x 10 cm) plant spacing at 60 (harvest) DAS. The highest above 

ground dry weight 13.11 g. 36.88 g was obtained by 32  (30 cm x 10 cm) plant spacing 

at 30 and 60 (harvest) DAS. 
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The lowest plant height 30.45 cm, 41.21 cm and 80.18 ciii was observed with 

S, (30 cm x 5 cm) at 30. 45 and 60 (harvest) DAS. The lowest number of leaves plant" 

10.06. 12.13 and 26.70 was observed with S 1  (30 cm x 5 cm) at 30. 45 and 60 (harvest) 

DAS. The lowest stem dry weight 4.05 g and 13,61 g was observer with 

5, (30 cm x 5 cm) at 30 and 60 (harvest) DAS. The lowest leaves dry weight 4.93 g and 

3.91 g was observed with 5, (30 cm x 5 cm) at 30 and 60 (harvest) DAS. The minimum 

value of capsule dry weight 12.42 g was obtained by S.1  (40 cm x 10 cm) at 60 DAS. 

The treatment S (30 cm x 5 cm) produced lowest above ground dry weight 8.89 g and 

29.57 g at 30 and 60 (harvest) DAS. 

The highest plant height 38.36 cm. 52.05 cm and 87.50 cm was obtained by the 

treatment combination N,S2 (30 kg N ha'' and 30 cm x tO cm) at 30, 45 and 60 

(harvest) DAS. The highest number of leaves plant" 11.93. 14.83 and 38.40 produced 

by the treatment combination N 1 52 (30 kg N ha" and 30 cm x 10 cm) at 30, 45 and 60 

(harvest) DAS. The highest stem dry weight 7.49 (g) and 20.21 (g) produced by the 

treatment combination N,S2  (30 kg N ha" and 30 cm x 10 cm) at 30 and 60 (harvest) 

DAS. The highest leaves dry weight 8.27 (g) and 11.45 (g) produced by the treatment 

combination N ,S2 (SC) kg K ha' and 30 cm x 10 cm) at 30 and 60 (harvest) DAS. The 

highest capsules dry weight 20.83 (g) was obtained by the treatment combination N,S2  

(30 kg N ha" and 30 cm x 10 cm) at 60 (harvest) DAS. The highest above ground dry 

weight 15.77 (g) and 52.49 (g) was obtained by the treatment combination N,S2  ( 30 kg 

N ha" and 30 cm x tO cm) at 30 and 60 (harvest) DAS. 

The lowest plant height 27.33 cm produced by N,S, (30 kg N ha" and 

30 cm x 5 cm) at 30 DAS, 35.03 cm produced by N 0S, (0 kg N ha" and 30 cm x 5 cm) 

at 45 DAS and 76.40cm was observed with N 3S3 (90 kg N ha" and 40 cm x 5 cm) at 60 

(harvest) DAS, respectively. The lowest number of leaves plant" 9.83 and 11.67 was 

observed with the treatment combination NS, (0 kg N ha"
I  and 30 cm x 5 cm) at SC) 

DAS and 45 DAS and the lowest number ol leaves plant" 23.93 was observed with the 

treatment combination N2S, (60 kg N ha' and 30 cm x 5 cm) at 60 (harvest) DAS. The 

inininitim stein dry weight 2.60(g) was observed with N0S, (0 kg N ha' and 30 cm x 5 

cm) at 30 DAS and 11.56 (g) was observed with the treatment combination of N 2S 

(61) kg N ha'' and 30 cm x 5 cm) at 60 (harvest) DAS. The lowest leaves dry weight 

3.82 (g) was obtained by the treatment combination of N1,S, to kg N ha" and 

30 cm x 5 cm) at 30 DAS and at 60 (harvest) DAS the lowest leaves dry weight 
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2.34 (g) was obtained by the treatment combination of N3S 1  (90 kg N haS ' and 

30 cm x 5 cm).the minimum capsules dry weight 7.00 (g) was obtained from N2S3 

(60 kg N lia' and 40 cm x 5 cm). The lowest above ground dry weight 6.42 (g) was 

obtained from the treatment combination N,S1  (0 kg N ha' and 30 cm x 5 cm) at 30 

DAS and the treatment combination N2S3  (60 kg N ha 1  and 40 cm x 5 cm) produced 

the minimum above ground dry weight. at 60 (harvest) DAS and that was 25.57 (g). 

The yield contributing characteristic like number of branches plant'. number of 

capsules plani'. number of seeds capsuleS ', 1000-seed weight seed yield kg 	stover 

yield kg haS ', biological yield kg lia' and harvest index (%) were recorded at 60 

(harvest) DAS. 

l.evel of nitrogen fertilizer had influence on crop yield contributing 

characteristic, crop yield and harvest index. The highest number of branches plani' 

1.62 was observed with the treatment N, (30 kg N ha_I).  The highest number of 

capsules plant' 20.92 was observed with the treatment N (30 kg N ha'). The highest 

number of seeds capsuleS ' 57.69 was observed with the treatment N, (30 kg N ha) and 

the maximum 1000-seed weight 3.55 g was observed with the treatment 

N, (30 kg N ha'). The treatment N, (30 kg N ha') produced highest seed yield 

(1102.00 kg haS ') but highest stover yield (II 28.00 kg ha') produced by the treatment 

N2  (60 kg N luf'). The treatment N3  (90 kg N ha') produced highest biological yield 

(2076.00 kg ha').the maximum harvest index was observed with N, (30 kg N ha ) and 

that was 57.13 /In. 

The treatment N, (30 kg N haSh)  produced minimum number of branches plant 

(1.28). minimum number of capsules pIant' (17.83), lowest number seeds capsulc' 

(49.20). and lowest 1000-seed weight (3.29). The treatment N, (30 kg N ha') produced 

lowest seed yield (631.80 kg haS '). lowest stover yield (806.50 kg haS ') and lowest 

biological yield (1438.00 kg haS' ) produced by the treatment N, (30 kg N ha). The 

lowest harvest index (44.15 %) was obtained with the treatment N, (30 kg N ha'). 
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highest number of branches 	1.43 was observed with the treatment S4  (40 

cm x tO em) plant spacing. The treatment S2  (30 cm x 10 cm) plant spacing produced 

highest number of capsules 	and that was 22.13. Highest number of seeds 

capsule1  (55.11) produced by the treatment S2 (30 cm x 10 cm) plant spacing. The 

maximum 1000-seed weight (3.58 g) was observed with the treatment 52  (30 cm x 10 

cm) plant spacing. The highest seed yield (1010.00 kg hi) produced by the treatment 

S (30 cm x 10 cm) plant spacing but the highest stovcr yield (995.00 kg hi') was 

observed with the treatment SI  (30 cm x 5 cm) plant spacing. The treatment 

S 1  (30 cm x 5 cm) plant spacing produced highest biological yield (1961.00 kg 

ha') but the maximum harvest was observed with S; (40 cm x 5 cm) plant spacing and 

that was 52.76 0'  

The minimum number of branches plant'' ((.32) was observed with the 

treatment 5, (30 cm x 5 cm) plant spacing. The treatment S (40 cm x 5 cm) plant 

spacing produced lowest number of capsules plani' (18.51), lowest number seeds 

capsule' (48.72), and lowest I 000-seed weight (3.23 g). The lowest seed yield 

(886.20 kg haS ') was observed with the treatment S4 (40 em x 10 em) plant spacing, but 

the treatment Si (40 cm x 5 cm) plant spacing produced lowest stovcr yield 

(782.70 kg hi') and lowest biological yield (1853.00kg ha1). The lowest harvest index 

(46.68 %) was obtained by the treatment S, (30 cm x 5 cm) plant spacing. 

The combination of nitrogen and spacing had a great influence on yield 

contrihuLing characteristic, crop yield and harvest index. The combination of 

N,S2  (30 kg N hi' and 30 cm x 10 cm) produced maximum number of branches plant" 

and that was (I .). The highest number of capsules plant- ' 25.47 was observed with 

N,S2  (30 kg N ha' and 30 cm x 10 cm). The highest number of seeds capsule1  59.70 

was observed with N,S2  (30 kg N ha1  and 30 cm x 10 cm). The combination of 

N,S2  (30 kg N ha1  and 30 em x tO cm) produce maximum 1000-seed weight and that 

was 3.9 (g). The highest seed yield (1405.00 kg ha1) was obtained by the treatment 

combination N,S2 (30 kg N hi' and 30 cm x 10 cm) but highest sLover yield 

(1427.00 kg ha') was obtained by the Ireatment combination N3S2  (90 kg N hi' and 

30 em x tO cm). The treatment combination of N,S2  produced the highest biological 
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yield (2831.00 kg ha') and this treatment combination produced the maximum harvest 

index and that was 64.60%. 

The lowest number of branches plani' (1.13) was obtained by the treatment 

combination N,S, (0 kg N ha' and 30 cm x 5 cm). The lowest number of capsules 

plani' (14.40) was observed by N3S2  (90 kg N haS ' and 30 cm x tO cm). The lowest 

number of seeds eapsules (45.23) was obtained from the treatment combination 

N3S3  (90 kg N and 40 cm x 5 cm). The treatment combination N0.S, (0 kg N ha' and 30 

cm x 5 cm) produced lowest 1000-seed weight ant that was (2.95 g). The treatment 

combination N0S, (0 kg N hi' and 30 cm x 5 cm) produced lowest seed yield 

(459.90 kg hi'), lowest stover yield (500.60 kg had)  and lowest biological yield 

(960.50 kg hi'). The lowest harvest index (37.85 %) was obtained by the combination 

N3S, (90 kg N had  and 30 cm x 5 cm). 

On the basis of the above findings of the experiment, it may be concluded that 

nitrogen at the rate of 30 kg N ha' along with spacing 30 cm x 10 cm may be 

influential for growth. development and yield of sesame. 

Further study may be undertaken in the different agro-eeological zone (AEZ) of 

Bangladesh to validate the present results in different environments. 
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Append ices 



APPENDICES 

Appendices I: Physical and chemical characteristic of initial soil (0-15 cm depth) 
before seed sowing 

physical composition of soil 

soil separates 	- 

Sind 

Va Method employed 
- 	F 
36.9 

26.4 

hydrometer method - 
(Day,2007) 	- 

-do- sd t 
Clay 36.33 -do- 

Texture class Sandy clay -do- 	 I 

Chemical comoosition of soil 
SI. 
No. 

soil characteristics Analytical 	Method employed 
 data  

1 Organic carbon % 0.82 	Walkey and Black 1947 

2 :Total N (kg/ha) 1790 	Bremner and Lancster. 1965 

3 Total S (ppm) 225 	Bardslcy and Lanescer.1965 

4 Total P (ppm) 840 	Olsen and Sommers, 1982 

5 	Available N (kg/ha) 54 	 Bremner, 1965 

69 	L  Olsen and Dean, 1982 6 Available P (kg/ha) 

7 

8 - 
Exchangeable k (kg/ha) 

Available S (ppm) 

$9.5 	Pratt. 1965 

16 	 Huiner, 1984 

[ p1-I (1:2.5 soil to water) 
OX 

5.55 	Jackson. 1958 

11.23 	Chapman. 1965 	 I 110 H 
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Appendices II: Monthly record of air temperature, rainfall and relative humidity during the period from 
April- June, 2007 

Month 

April 

RH% 
Air temperature 
- 	(°C) 
Max. 	ISfin. 

- 
Mean  

Rainfall (nun) 

 630 83 30.5 	J 25.5 29.5 

May 
June 

84 3 3. 5 	24 28  520  
465 82 31 	2 1 	JilL 

Source: Bangladesh Meteorological Department (Climatic Division), Agargoan, Dhaka-1207. 



Appendices Ill: Summary of analysis of variance of growth parameters of sesame 

Source 
of 

variation 
d.f. 

I  Mean sqiare  

Number of leaf per 
plant 30 DAS 

1.878 
1674NS 

Number of leaf per plant 
60 DAS 

284.098 

77.892** 

Plant height (cm) 	Plant height 
30 DASp (cm) 45 flItS 

Plant height 
(cm) 60 DAS 

97.711 
R 2 

20.069 139.862 

N 3 294.848** 147.261** 28.359** 

28.449** S 

N X S 

3 27.924** 50.011 *t 
 0.912s  20.431 ** 

89.61**  69.864** 195.713** 47775** 

63.154 

2739'5 

Error-I 

Error-lI 

6  43.83 93.049 0.474 

0.64 

 - 	46.85  

74.816 - - -. 24  46.557 -- 43.003 - 	63.618 
Total 47 

Noic: 	- Significant at 1% levels, 
NS Non Significant, 
1( = Replication, 
N = Nitrogen, 
S Spacing. 
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Appendices IV: Summary of analysis of variance of growth parameters of sesame 

Mean square  

Source of 
variation 

d.f. 
Stem 

Leaf dry 
wt. at 30 

DAS 

Above 
ground dry 

wt. at 30 DAS 

Stem dry 
wt. at 60 

DAS 

Leaf dry 
wt. at 60 

DAS 

Capsule 
dry wt. 
at 60 
DAS 

Above 
ground 

dry wt. at 
6ODAS 

R 2 2.563 1.417 7.752 22.51 11.661 33.443 22.282 
N 3 7749** f 	397*4 22.193*4  21.9064* 5355*4 62,072k 217.431** 

S 3 2.316** 1.243 47773** 74884* 26.5734* 0.708*4 114.443 
N X S 9 10.227 14.958 575*4 22.0484* 12.584 38.684 96.714 
Error-I 6 2.99 1.341 7.202 3.333 18.442 3.83 45.289 
Error-11 24 2.919 j_2.6 9.719 9.849 11.688 17.868 52.63 
Total 1 	47 

Note: 	= Significant at 1% leveL 
NS= Non Significant, 
R = Replication. 
N = Nitrogen. 
S = Spacing. 



Appendices V: Summary of analysis of variance of yield attributes of sesame 

1 - 	 Mean sauare 

Source 	
Number of 	I Number of 	Number of 	

1000-seed of 	d.f. 	
branches per 	capsules per 	(Is per see 	

tight (g) variation 	
I 	plant 	 plant 	I 	capsule 

R 

N 

2  0.114 
 0288NS 

34.714 8.94 1 	0.107 

20.929 
4999** 

182.242*4 0.168 

0.256 S 

NXS 

3 

9 

0065NS 

0.029" 

84.191** 

3536 
17.578 

19707t 

13.484 

0.183 

0.267 Error-I 

Error-11 

6 

24 

0.051 

0.049 29.751 22.586 0.243 

Total 47  

Note: ** - Significant at 1% levels, 
NS Non Significant, 
It = Replication. 
N Nitrogen, 
S r  Spaciug. 
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R 2 100402.573 

N 3 986464.208** 

S 3 54$•104** 

N X S 9 86233.789t* 

Error-I 6 45830.567 

Error-Il 24 41921.095 

Total 47 

Note: *' 	Sigiiilicant at 1% levels, 
NS 	Non Significant, 
R - Replication. 
N - Nitrogen, 
S 	Spacing. 

217220.132 
564488.712 

75.107 

272628.032** 

I01956.398** 

2240670.629** 

423 153.747** 

235.728** 

36.211 ** 

153024.252** 101028.543** 

95770.801 

81. 199** 

70.093 41819.765 

36696.948 76056.009 62.164 

Li 

Appendices VI: Summary of analysis of variance of yield attributes of sesame 

- 	
- 	Mcansquare 

I 
Source of 

d.f. 	Seed yield 	Stover yield 	Biological yield variation 
(kg/ha) 	 (kg/ha) 	 (kg/ha) 

Harvest 
index (%) 
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