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ABSTRACT

An experiment was conducted at the Agronomy Ficld, Sher-e-Bangla
Agricultural University Dhaka during the period from April to June 2007. The
experiment was designed to study the effect of different nitrogen level and spacing on
growth and yield of sesame. The experiment consisted of four nitrogen levels viz.
No = 0, Ny = 30, N; = 60 and N5 = 90 kg ha' and four levels of spacing viz.
Si=30emxSem; S;=30cemx 10em; S3=40em x 5 emand Sy = 40 cm x 10 em.
The experiment was laid out in a split plot design with three replications. Sesame
variety T-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 vield, 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 em (333333 plants ha™) influenced plants to have maximum
seed yield (1010.00 kg ha™). Population cither lower or greater then 333333 plants ha™
gave lower yield. Optimum population for 30 em x 10 cm 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”, sceds
capsule'and 1000-sced weight which farther Justified with the increased value of
harvest index.
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CHAPTER 1 "
P

INTRODUCTION

/ Sesame (Sesamum indicum L.) is the most ancient oilseed crop and regarded as
queen of oilseed by users because of the quality (fatty acid composition) of its oil and
for 1ts 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 1s 2.9 million mt (FAQ, 2003). The leading sesame producing countries are
[ndia, Egypt. Pakistan, USA, China, Sudan, Nigeria, Uganda, Chad, Morocco and
Bangladesh. Sesame is the 2™ important oil crop in Bangladesh in terms of area and
production among the oil crops/The total area under sesame cultivation is 96 thousand
acre and production 1s 37 thousand mt (BBS, 21][}71:,“ grows in both rabi and kharif-1
seasons but only kharf-1 covers about three-fourths of the total sesame area. Faridpur,
Khulna, Pabna, Barisal Comilla, Rajshahi, Jessore, Feni, Rangpur, Sylhet and

Mymensingh arc the leading sesame producing areas of Bangladesh (BARI, 1999),

ht _/

The seed contains all essential amino acids and fatty acids, Sesame is rich in oil
(42-45%), protein (14-20%) and carbohvdrate (20%) (BARI, 1994). The oil of sesame
1s 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. 1t also meets the other purposes such as
margarine manufacture, lubricant for vehicle, disposing agent with insecticide, soap,
paint, perfumery 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 15 used as a valuable and nutritious feed for cattle, 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 oilcake contains 6.2-6.3% N, 2.0-2.1% P:0s and 1.1-1.3%
K0 (Chatterjee and Mondal, 1983), The cake is also used as manure (Coblev, 1967).
Fried seed of" sesame mixed with sugar or in the form of sweetmeat tiler khaja is a
tusty food. The use of the seed for decoration on the surface of breads. biscuits and

cookies i1s 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 vear for importing oil of both
the categories. Bangladesh imported 376 thousand mt of oil from other countries
costing an amount of Tk. 457 crores 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 country, Sesame
an important oil erop 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 may be dug to cultivation of low yielding varieties, improper
management and traditional cultural practices. For successtul production, balanced
fertilization, weed control, trrigation and drainage, proper use of seed rate and method

of sowing 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, Kathiresan (2002) found that higher dose of nutrient significantly
increase seed yield (1522 kg ha . Nitrogen and spacing are two key factors known to
influence the plant growth and seed yield of oil cmp{[ﬁ'itmgcn 1s one of the important
nutrient minegrals that accelerate the growth :ﬂ'pluntw:t 15 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 cnhances the plant growth, seed vield
and oil content and protein content of oil seed.YMondol et al,, (1997) observed that
plant height, dry matter accumulation, number of capsules plant”, number of sceds
capsule ', 1000-seed weight, sced vield and protein vields were increased significantly

2



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

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

Spacing is an important factor that has profound effect on plant growth, vield and
oil content of sesame, Narain and Srivestava (1962) found that the highest sesame seed
tended to result from spacing of 15em 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 yielding varieties nor nitrogen and proper spacing alone can
imprave the yield of sesame, but their appropriate combination ean increase the yield to
a desirable 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:
l. To assess the effect of nitrogen level on the growth and vield of sesame.
2. To determine the effect of spacing on the growth and yicld of sesame.
3. To evaluate the combined effect of nitrogen level and spacing on the

growth and yield of sesame.

-
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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 fertilization, 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 of 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 er al., (1997) conducted field trials al Kalyani, West Bengal with five
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.

Tiwari er al.,(2000) in a field experiment, nitrogen (15, 30 and 60 kg ha') and
sulphur (0, 15 and 30 kg ha™') were applied to sesame varieties (TKG21, FKG22 and
Rs226) mn Madhya Pradesh, India to investigate optimum dose of nitrogen and sulphur,
They found that significant improvement in plant height was observed for nitrogen at
60 kg ha! compared with 15 kg ha'. 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
mereased significantly with increasing nitrogen, while sulphur application enhanced

both seed oil and seed protein.



-—

Patra (2001) in field trials in sesame ¢v. Kalika, used four levels of nitrogen (0,
30, 60 and 90 kg ha) in Chiplima, Orissa, India. He reported that plant height
significantly increased with increasing nitrogen rate up to 60 kg ha™', Nitrogen uptake
increased with increasing rates of nitrogen up to 90 kg ha™' but cil yield increased with

increasing nitrogen rate up to 60 kg ha™,
2.1.2 Number of branches

Subrahmaniyan and Arulmozhi (1999) conducted a field experiment at
Vridhachalam, Tamil Nadu with sesame ev. VS 9104 and VRI 1. They apply nitrogen
(0, 35, 45 or 55 kg ha™') and found that VS 9104 had a higher number of branches over
VRI 1.

Patra (2001) conducted an 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 branches plant” significantly increased with increasing nitrogen rate up to 60 kg ha™'.
Nitrogen uptake increased with increasing rates of nitrogen up to 90 kg ha™ but oil

yield increased with increasing nitrogen rate up to 60 kg ha™,

Pathak et al, (2002) carried out an experiment and observed the effect of
nitrogen level (0, 15, 30 and 45 kg ha'') on the growth and vield of sesame (S.
indicum). They found that application of nitrogen at 45 kg ha” produced the highest

number of branches plant™',

Kathiresan (2002) carried out an experiment to study the response of 2 cultivars
(TMV-3 and TMV-4) of sesame (S. indicum) with different fertilizer levels (control,
100% recommended NPK of 35, 23 and 23 kg ha! and 150% recommended NPK of
52.35and 35 kg ha') on a sandy-loam soil. Between the varieties TMV-4 produced

significantly higher number of branches plant”, oil content and protein content.



2.1.3 Total dry matter production

Mitra and Pal (1999) in a field experiment in West Bengal India, observed that
dry matter production plant" of sesame was significantly increased up to 100 kg N ha™".
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 ha™'.

Subrahmanivan and Arulmozhi (1999) conducted a field experiment at
Vndhachalam, Tamil Nadu with sesame cv. VS 9104 and VRI 1. They apply nitrogen
(0, 35, 45 or 55 kg ha") and found that VS 9104 had dry matter production plant over
VRI 1.

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

greatest dry matter with application of 35 kg N + 20 kg humic acid ha™.

Mondol et al., (1997) carried out a field experiment at Kalyani, West 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.



2.2, Yield components
2.2.1 Number of capsule

JPaul 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-fallow in Mannuth, Kerala, India, during January, April 1995,
The treatments included the recommended dose of inorganic nitrogen at 30 ke ha’
alone, inoculation of Agospirillum, Azotobacter each at 600 g ha'' along with 25% or
50% nitrogen, either with or without time at 600 kg ha' 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

+Sarala ef al,, (2002) determine 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 ev. Madhavi and VRI-L. Nitrogen at 60 kg ha' recorded more
number of capsules which was at par with 45 kg N ha™' + Azespirillium treatment (3 kg

ha! ),

«Pathak er al., (2002) in a field experiment observed the effect of nitrogen level
(0, 15, 30 and 45 kg ha"} on the growth and yicld of sesame (S, indicum). They found
that application of nitrogen at 45 kg ha”' produced the highest number of capsules

p]ant"'

sSharma (1994) carried out a field experiment in the rainy season of 1985-86 at
Diphu, Assam; sesame cv. TC.25, Madhavi and Gouri were given 0, 15. 30 or 45 kg N
ha™ and found that yield contributing characters were influenced with the application of

nitrogen fertilizer.



Mendol e al, (1997) in a field experiment observed at Kalyani, West
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.

Patra (2001) carried out in field trials in sesame ev. Kalika, used four levels
of nitrogen (0, 30, 60 and 90 kg ha'') in Chiplima, Orissa, India. He reported thal,
capsules plant’ was significantly increased with increasing mitrogen rate up to

60 kg ha™'.

Sarala er af,, (2002) determine the effects of nitrogen on the yield and vield
components of sesame varieties under dry land condition. The number of capsules
plant™ was highest in cv, Madhavi and VRI-1. Nitrogen at 60 kg ha™' recorded more
number of capsules which was at par with 45 kg N ha™ + Azespirillium treatment

(3 kgha),
2.2.2 Number of sceds per capsules

Mondol ef al., (1997) conducted field trials at Kalyani, West Bengal with five
levels of nitrogen (0, 30, 60, 90 or 120 kg ha™') on sesame and observed that number of

seeds capsule” was increased significantly with increasin g 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 sceds 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 sipnificantly increased up to 100 kg N ha™'.
Further increased in nitrogen rates then decreased the seed yield and yield contributing

characters.



Sarala et al, (2002) exposed the effects of nitrogen on the yield and vield
components of sesame varieties under dry land condition. The number of seed capsule”
was highest in ev. Madhavi and VRI-1. Nitrogen at 60 kg ha™ recorded more number of
sceds per capsule which was at per with 45 kg N ha' + Azospirillium treatment

(3 kg ha),
2.2.3 1000-seed weight

Subrahmaniyan and Arulmozhi (1999) conducted a field experiment at
Vridhachalam, Tamil Nadu with sesame cv, V8 9104 and VRI 1. They apply nitrogen
(U, 35, 45 or 55 kg ha"} and found that ¥S 9104 had higher a 1000-seed weight over
VRI 1. Yield component values increased with increasing nitrogen rate in case of both

varieties.

Mondol er al., (1997) determined an experiment at Kalvani, West Bengal with
five levels of nitrogen (0, 30, 60, 90 or 120 kg ha™') on sesame and observed that 1000-
seed weight was increased significantly with increasing nitrogen rates. Om et al,

(2001) stated that application of 90 kg N ha™' vielded maximum 1000-seed weight,

Pathak er al., (2002) conducted a lield experiment observed the effect of
nittogen level (0, 15, 30 and 45 kg ha') on the growth and vield of sesame
(S. indicum). They found that application of nitrogen at 45 kg ha™ produced the highest
[000-grain weight.

Mondol et al, (1997) in a field trial observed that 1000- sced weight was

increased with increasing nitrogen rate up to 120 kg ha',



2.2.4 Sced yield

< Sujathamma et al,, (2003) conducted an experiment on the direct and residual
effects of N fertilizers on 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 ha™' but in rice nitrogen was supplied as
green manure (23%) + 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 ha''), They
found that, seed yield of scsame was highest in case of 60 kg N ha' (100% of

recommended dose).

Kathiresan (2002} carried out an experiment to study the response of 2 cultivars
(TMV-3 and TMV-4) of sesame (5. indicum) of different fertilizer levels (control.
100% recommended NPK of 35: 23: 23 kg ha' and 150% recommended NPK of
52:35:35 kg ha! on a sandy-loam soil. He found that higher dose of nutrient
significantly increase seed yield (1522 kg ha'') during summer than the lower nutrient
level. Between the varies TMV-4 produced significantly higher plant height, capsule
bearing length, number of branches plant”, capsule length, sced capsule”, seed yield,

o1l eontent and protein content.

Malik et al., (2003) in a study observed the effects of different nitrogen levels
(0, 40 and B0 kg ha’) on the productivity of sesame cv. TS-3 in Faisalabad, Pakistan
under different plant geometries and shown that 80 kg N ha™' produced the hi ghest seed

yield and oil content and protein content.

“Kadam (1989) stated that application of nitrogen (0, 25, or kg N ha'} to sesame
cultivars increased seed yield with increasing nitrogen rates up-to highest level while

seed oil content decreased.



< Gnanamurthy ef al, (1992) observed in a field trial in the kharif season in
Vriddhachalam, India that seed yield increased with application of nitrogen up to 20 kg
hia.

/ Prakasha and Thimmegowda (1992) stated that seed vyield of scsame cv.,
Kanakapura local grown on sandy loam soil increased with increasing nitrogen rate
from 0 to 61 kg N ha™'. 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 ha™') increased the seed yield from
0.87 tha” with 30 kg N ha” to 1.27 t ha' with 90 kg N ha™

Dwivedi and Namdeo (1992) observed in a field experiment in the monsoon
seasons o f 1987-89 on clay loam soil at Madhya Pradesh, India; seed vield of sesame
ev. JT7 increased with up to 30 kg N and bellow or above this rate seed yield and

economic returns decreased.

~Seed oil and protein vields of sesame increased significantly with application of
nitrogen and Pa0s (Thakur et g, 1998). They applied 30, 45 or 60 kg nitrogen and 20,
30 or 40 kg P20s ha” and found that 45 kg N ha and 30 ke P ha'' is suitable for

optimum yield.
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2.3 Effect of spacing

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

Howewver. some review available in others countries here,
2.3.1 Plant height

Mazzani et al, (1956) conducted an experiment with the branched sesame
varieties, Inamar and Morada. These varietics were grown at 9 consisting varying from
36,630 to 200,000 plants ha™. Tt was found that closest spacing gave the height plant
height. Spacing had significant effect plant height,

2.3.2 1000-sced weight

Ahuja et al, (1971) found that, 1000- seced weight and content of oil and
limoleic acid increased and protein and oleic acid contents decreased with increase in

spacing.
2.3.3 Seed vield

Menon (1967) found that the highest sesame seed yields of 194,31 kg/ha were
obtained from a spacing of 15 em X 15 cm, followed by the yield of 180,56 kg/ha from
a spacing of 15 ecm X 22.5 cm; the lowest yield of 97.15 kg ha™' was obtained from the
widest spacing of 30em X 30cm. The plant populations were 500000, 333333 and

111111 plants ha'!, respectively.

Narain and Srivestava (1962) conducted an experiment to compare between row
spacing of 30, 45 and 60 cm they found that the highest sesame seed yield obtained

from the spacing of 15cm x 30cm or 30¢ m x 30 cm.



Olive and Cano (1958) conducted trails with the sesame varieties eg
Venezuela 51, which had one central stem only, Venezuela 51 with few branches and
Criolle with many branches. The row widths tested were 30, 60, and 90 cm; the spacing
between hills was 10, 20 and 30 em; and the number of plant per hill was 1, 2 and 3.
The spacing of 30 cm x 10 cm gave the highest yields. Highly significant difference in
vield was obtained according to varieties. The different spacing between hills and the

different number of plants per hill gave similar vields.

Mellroy (1967) and Masefield (1965) stated that between row spacings for
sesame should be 22,5 ¢m to 30 cm and 35 em respectively and 30 cm spacing between

rows gave the height vield.

Martin (1964) and Collister (1965) recommended that sesame should be sown
within the row spacings of 5 to 10 em and 2.5 cm respectively and they observed that

L0 em spacing between row to row achieved height yields.

Department of agriculture, Nyasaland protectorate (1961) obtained sesame vield

of 112 kg ha™' 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 ha™' respectively,

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

plant growth and seed vield 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 Jocated at 90° 33' E longitude and 23° 71' N latitude

at a height of 9m 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 scason (April -September) and scanty
rainfall during rabi season (October-March) associated with moderately low

lemperature.

3.1.3 Soil

The land belongs to the Agro-ecological zone of "Madhupur Tract” (AEZ 28) of
nodal soil series. The soil was sandy clay in texture and having soil pH 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 presented in Appendix I,



3.2 Plant materials

Sesame is a broad-leaved annual oilseed crop. It is herbaceous growing Lo a
height of 0.5 to 2.0 meters with tap root system. The stem is erect, normally square in
section. Stem color ranges from light green to almost purple, but the most commeon 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 shaped, black and sometimes

creamy white. The variety T-6 used in the experiment as test crop.
3.3 Treatment
The experiment consisted of the following treatments -

Factor A: Nitrogen level

No = No nitrogen
N;=30kg N ha
N> =60 kg N ha!
N; =90 kg N ha”

Factor B: Spacing

S;=30cmx 5cm
S:=30cmx 10 cm
S;=40cm x 5 cm

Sa=40cmx 10 em

3.4 Treatment combinations
The treatment combinations were as follows -

NiS). NSz, NaS3, NaSa: N8y, NiSz, NiSs, NySui NaSy, NaSa, NaSi, NaSy: NsS,.
N353, N3S3, NiSy



3.5 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 m x 3.0 m. The spaces between blocks and between plots were 1.5m and 0.75m,

respectively. The total number of plots was 48,

3.6 Collection of seeds

The seeds of cultiver T-6 were collected from Bangladesh Agricultural

Research Institute, Joydebpur, Gazipur.

3.7 Land preparation

Ploughing and cross ploughing were done with country plough followed by
laddering to obtain the desirable tilth. The land was prepared by removing weeds,
stubble and crop residues and trimming ails. The layout was done 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 final land preparation. Urea
was applied in two equal splits; first half was applied as basal dose and second half was

applied afier 30 days of sowing following nitrogen levels.
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3.9 Fertilizer dose

The experimental plots were fertilized with triple super phesphate and muriate
of potash at the rate of 120 and 50 kg ha”', respectively (BARIL, 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 furrows
made by hand iron tine maintaining row spacing following treatment variables. Alter
placement of seed in the furrow, seeds were covered with soil by hand. Four days after

sowing the germination of sceds was satisfactory.
3.11 Weeding and thinning

Two weedings were done manually at 30 and 45 days afler 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 floor and sun dried for 3 days. The seed and stover were then
separated, cleaned and dried in the sun for 3 to 4 consecutive days for achieving safe

moisture content of seed.

17



3.14 Sample collection and data recording

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’

+ Leafdry wt. 1;:limt'J (g)

¢ Stem dry wt. plant ' (g)

+ Capsules dry wt. plant ' (g)

¢ Above ground dry wt. plant < (g)

3.14.2 Yield parameters

Number of branches plant™

L

¢ Number of capsules plant”
+ Number of seeds t:asu:rsr.llf:'l
¢ 1000-grain weight (g)

¢ Sced yield (kg ha™)

¢ Stover vield (kg ha™)

¢ Biological yield (kg ha™)

¢ Harvest index (%)

15



3.15 Qut 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 plant™

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

value was recorded.
3.15.3 Stem dry weight plant” (g)

Collected stems from ten plants were oven dred maintaining a temperature of
80" C for 2 days until constant weight was reached and the dry weight was recorded

witlh an electric balance and mean value was determined.
3.15.4 Leaves dry weight plant” (g)

Collected and counted leaves 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 determined.

3.15.5 Capsules dry weight plant” (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 determined.
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3.15.6 Above ground dry weight plant . (2)

Addition of leaf dry wt, p]aut'J (g), stem dry wt. plant” (g) and capsules dry wi.

p]am" (g) is the above ground dry weight plant !
3.15.7 Number of branches per [:ll:!ml'l

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

determined the mean value.
3.15.8 Number of capsules ]:liant"

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 cach treatment 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 sced were counted and then weight was recorded by

means of an electrical balance.
3.15.11 Seed vield (kg ha™)

The crop was harvested at full maturity from pre determined area of 2 m” from which
seeds were separated out from the capsule, cleaned and dried in the sun to bring them at
safety moisture content of seed and there after the weight of the seed was taken and

converted to yield per hectare (kg ha™).



3.15.12 Stover yield (kg ha™)

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

constant weight and the stover yield was recorded and converted to kg ha™,
3.15.13 Biological yield (kg ha™)

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

hiological vield.
Biological vield = Seed yield + Stover yield
3.15.14 Harvest index (%)

Harvest index was determined by the following formula:

) Seed yield
Harvest index = - - ; * 100
Biological yield

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
vield 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” (g), number of branches plant”, number of capsules plant™,
number of seeds ::ap:-juh:‘]. 1000-grain ﬁreight (g), seed vield (kg ha'ly, stover yield
(kg ha'), biological vield (kg ha') and harvest index (%). The data of plant growth
characters like plant height, number of leaves plunl",_ stem dry weight plant E (g),
leaves dry weight pim]t" (g) and above ground dry weight plfmt'l (g) were recorded at
30, 45 and 60 (at harvest) days after 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 III, IV, V and V1. The results have been presented and discussed

following plant characters as below.,



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™

saler maturity (Fig. 1),

At 30 DAS, numerically the highest plant height was observed from
Ny (30 kg ha), which was 35.17 em and the lowest 32,17 was obtained from Ny (0 kg
ha™),

At 45 DAS, the maximum plant height was observed from N; (30 kg ha"}l,
which was 46,97 cm and similar with N2 (46.28 cm). N3 (46.12 cm) and Ny (39.40 cm).

At 60 (harvest) DAS, the highest plant height was obtained from
N; (30 kg ha™'), which was 83.46 em and followed by Ny (82.29 cm), N; (81.90 em) and
N3 (79.78 cm). Numerically the lowest plant height was obtained from Ng (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 al., (2000) were observed that, 60 kg N ha™ gave the maximum plant height.
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Fig.1 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 S; (30 cm x

10 cm), which was 36.25 cm and lowest was obtained from S; (30 cm x 5 ¢m) which

was 30,45 cm.

At 45 DAS, maximum plant height 49,93 cm was observed from S; (30 cm x 10
cm) plant spacing which was statistically higher then other treatments. The lowest plant
height obtained from 8; (30 cm x 5 cm) plant spacing, which was 41.21 cm and
followed by 41.94 and 42.70 em, which was obtained from the spacing of S; (40 em x 5

em) and Sy (40 cm x 10 em), respectively.

At 60 (harvest) DAS, numerically the highest plant height was observed from 5;
(30 cm x 10 cm), which was 83.68 cm and followed by 82.48, §1.09 and 80.18 em from

S5;(40emx 5em), 54(40 em x 10 em) and 5 (30 cm x 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 nutment uptake by optimum plant

population. Martin (1964) found that closest plant spacing gave the height plant height.
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Plant height (cm)
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Fig. 2 Plant height of sesame ev. T-6 at different ages as affected by different
spacing (LSD 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 | showed that the combined effect of nitrogen and spacing had no
significant effect on plant height of sesame at 30 and 60 (harvest) DAS but significant

effect at 45 DAS,

At 30 DAS, numerically the highest plant height was observed from N|S; (30
kg N ha™ and 30 em X 10 cm), which was 38.36 cm. The minimum plant height (27.33
cm) was obtained from N8, (30 kg N ha and 30 cm X § cm} plant spacing.

At 45 DAS, the highest plant height was observed from N;S» (30 kg N ha' and
30 cm x 10 em), which was 52.05 cm and followed by N28: (51.23 cm), N15; (50.93
cm), N2S3(49.31 cm), NiS; (47.75 cm), N;S4 (46.78 em), NS5 (45.53 cm), NySs (45.51
em}, N2S; (45.40 cm) and Ni5; (43.50 em). The maximum population with no nitrogen
(NgS1) gave lowest value of plant height 35.03 cm and followed by N3S4 (37.12 em),
N385 (37.33 em), NpS4(37.58 cm), N8 (38.55 em) and NyS; (39.47 e¢m),

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

NS (30 kg ha™ and 30 cm x 10 em), which was 87.50 em.
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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)
NoS; 29.82 35.03 77.06
NoS| 30,87 45.51 50.76
NoSs 37.19 39.47 87.33
NpS4 30.8A 37.58 0.8
NS, 27.32 43.50 81.26
N1 S; 38.36 52.05 B7.50
NiS; 37.91 45.53 77.66
NSy 37.07 46,78 _ 82.73
N:S; 32.34 38.55 85.86
Na25; 34.64 51.23 85.36
N2Ss 38.04 45.40 793
NaSy 32.3 4931 54.93
Na5; 323 47.75 77.86
NiS; i3.l6 50.93 51.06
N3S; 31.39 37.33 76.40
NiSy 36.44 372 8376
LSD [Lll-:“»_ NS 11.05 o NS
V(%) | 2022 14.92 9.74

NS = Non Significant




4.3 Number of leaves plant’ N & d
4.3.1 Effect of different level of nitrogen

The experimental result showed that the effect of nitrogen on number of leaves
pifml.'J of sesame had no significant effect at 45 DAS and 60 DAS of plant life cyele but
significant effect at early vegetative stage (30 DAS) (Fig. 3).

At 30 DAS, the highest number of leaves plﬂn’r'I was observed from N, (30 ke
ha™), which was 11.13 and followed by 10.95 and 10.49 obtained from the treatment of
Ny (40 cm x 10 cm) and Nz (40 cm x 5 cm). The lowest number of leaves ptnnt" was

obtained from the treatment Ny (no nitrogen).

At 45 DAS, numerically the maximum number of leaves |:i15111t'l was observed
from N, (30 kg ha'j‘,i, which was 13.44 and similar with N2 (13.13), N2 (12.89) and Ny
(12.79).

Al 60 (harvest) DAS, numerically the highest number of leaves plant’ was
observed from N (30 kg ha"}, which was 34.12 and followed by (30.04), (29.58) and
(28.19) was observed from 90, 60 and 0 kg ha™, 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’ i

29



X

|_ - NO (0 kgha) — —N1 (30 kgha) — —N2 (60 kg/ha) = N3 (90 kgha) |

40 =

35

Number of leaves per plant

30 45 60
Days after sowing (DAS)

Fig. 3 Number of leaves per plant of sesame cv. T-6 at different ages as affected by
nitrogen levels (LSD 0.05=0.68, 1.27 & 6.83 at 30, 45 and 60 DAS,

respectively)

30



4.3.2 Effect of different spacing « X

W

.

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 Iife cycle (Fig 4).

At 30 DAS, the maximum number of leaves plant" was observed from S; (30
ecm % 10 cm), which was 11.18, followed by S (10.91) and 34 (10.79), The lowest
number of leaves plant” 10.06 obtained from the closest plant spacing S; (30 cm x 5

cim).

AL 45 DAS, the highest number of leaves plant” was observed from $; (30 em x
10 cm) plant spacing which was 13.83 and statistically similar with 13,82 obtained
from Sy (40 em x 10 cm) plant spacing. The lowest number of leaves plant” obtained
from S (30 em x 5 cm) plant spacing, which was 12.13 and followed by 12.47 obtained

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

Al 60 DAS, numerically the maximum number of leaves plant” was observed
from S; (30 em x 10 cm), which was 32.97 followed by S4 (31.87), S5 (30.39), §,
(26.70).

Spacing of 30 em x 10 cm gave the higher number of leaves p!anl" due to high
light interception, less weed infestation and high nutrient uptake that stimulate plant
vegetative growth and produce maximum number of leaves plant”'. Similar effect of
spacing on number of leaves per plant was also observed by Menon (1967) and Olive

et al,, (1958).
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Number of leaves per plant
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Days after sowing (DAS)

Fig. 4 Number of leaves per plant of sesame cv. T-6 at different ages as affected by
different spacing (LSD 0.05=0.67, 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 plant’ at 30 and 45 DAS and no significant effect at 60

(harvest) DAS (Table 2).

At 30 DAS, the maximum number of leaves plant”’ was observed from the
treatment combination of NSz (30 kg N ha' and 30 em x 10 cm), which was 11,93 and
followed by N3Ss (11.70), NSy (11.57), NySy (11.40), NaS; (11.13), N;S; (11.13),
N353 (11.07) and N1S; (10.70). The maximum population with no nitrogen (N;,S;) gave
minimum number of leaves |:-lﬂr':t'r 9.83 and followed by N;S; (9.90) and N2S; (10.03).

AL 45 DAS, the highest number of leaves plant™ was observed from N;S- (30 kg
ha' and 30 cm x 10 cm). which was 14.83 and followed by NaSy (14.80), Ny S, (14.70),
N252 (13.90), NgSa (13.33), N38y (13.20), N;35; (13.20) and NS4 (13.07). The minimum
number of leaves plﬂm" was obtained from the treatment combination of NoS; (11.67)
and followed by N2Ss (11.81), NaS; (12.00), NgS; (12.30), N3Ss (12.40), NuS; (12.47).
N3 (12.57).

At 60 (harvest) DAS, numerically the highest number of leaves pl:mt'E was
observed from N;8; (30 kg N ha and 30 cm x 10 em interaction), which was 38 40 and
lowest was obtained from NS, (60 kg N ha” and 30 em x 10 cm interaction) that was

23.03,

The combined result showed that (N;S;) treatment gave the highest number
leaves plant” by reason of individual effect of nutrient along with spacing on plant at

vegetative growth stage gave the maximum number leaves piant".
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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 plant™ |
Treatment

_ 30 DAS 45DAS | 60 DAS (at harvest)
NoS) 0.83 11.67 30.07
NoS 10:43 13.33 31.00
NoS; 10.30 12.47 28.23
NoSy 11.40 13.07 28.00
NiS; 8.90 12.57 26,27
NIS; 11.93 14.83 38.40
N|Ss 11.13 12.30 33.47
M5y 11.57 14,70 38.33
N:S; 10.17 11,81 23.93
Na8a 10,10 13.80 31.63
MNa5; 1113 12,00 3013
N2S, 10.03 14.80 27.07
N3§, 10.33 13.20 26.53
N1S 10.70 13.20 30.83
N353 11.07 12.40 28.73
N384 11.70 12.77 34.07

LSD pas 1.35 2.04 14,58

CV (%) 7.46 .28 28.38

NS = Non Significant



4.4 Stem dry weight (gm) w« NI
4.4.1 Effect of different level of nitrogen

Different nitrogen level had significant influenced 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 stem dry weight 5.87 (gm) was
produced by N; (30 kg N ha™'), which was similar with the sccond highest stem dry
weight 5.62 (g) and 5.34 (g) was obtained from the treatment 60 kg N ha™ and
90 kg N ha'. The lowest stem dry weight 4.07 (g) was produced from control

treatment (Np).

At maturity stage (60 DAS), the highest stem dry weight 15.84 (g) was
produced by the treatment Ny (30 kg N hn’l]. which was statistically similar with
N3 (15.83 g) and N; (14.21 g). The lowest stem dry weight 13.06 (g) was produced
from Ny (no nitrogen) which was followed by Nz (14.21 g).

Nitrogen level Ny (30 kg N ha™) produce maximum stem dry weight at all
stages because of that treatment produce maximum plant height, more number of leaves
per plant and maximum number of branches per plant. Singaravel er al,, (1998) stated
that at 35 kg N ha”' produced highest stem dry weight and Mondol ef al., (1997) was
observed that dry matter accumulation was increased significantly with increasing

mitrogen rates,
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4.4.2 Effect of different Spacing

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

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

At vegetative stage (30 DAS), the highest stem dry weight 6.18 (g) was
produced by S, (30 cm x 10 em) plant spacing, which was followed by Sy (5.68 g) and
S3 (4.99 g). The lowest stem dry weight 4,05 (g} was produced from closest spacing S,

(30 cm x 5 cm).

At maturity stage (60 DAS), the highest stem dry weight 16.46 (g) was obtained
from Sz (30 em x 10 cm) plant spacing, which was statistically similar with the second
highest stem dry weight 14.75 (g) was obtained from Sy (40 cm x 10 ¢m) plant spacing.
The lowest stem dry weight 13.61 (g) was produced from S, (30 cm x 5 em) plant

spacing, which was followed by 5+ (13.95 g} and S; (14.75 g).

Spacing of 30 cm x 10 em produced highest stem dry weight due to the
treatment produced maximum plant height more number of leaves per plant and
maximum number of branches per plant. Similar result of spacing on stem dryv weight

was also found by Mazzani et.al. (1956).
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Table 3. Stem dry weight of sesame cv. T-6 at different ages as affected by
nitrogen levels and spacing

Treatment Stem dry weight (g)
Nitrogen level (kg ha"} 30 DAS |[ 60 DAS (at harvest)
Ny 4.07 13.06
Ny 5.87 15.84
N3 5.62 14.21
N3 3.34 15.83
LSDy 05 | 1573 . 3.33
Spacing |
Sy 4.05 13.61
Sz 6.18 16.46
83 4.99 13.95
Sy 5.68 14.75
LSDygs 1.44 2.64

NS= Non Significant

Ny = No nitrogen S51=3omzx 5em
Ny =30 ngha" S;=3emx10em
N3=6Dkgﬂha" S;=40emx 5om
N3=9ng:‘.‘4hn" Si=40cmx 10 em
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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 significant
effect on stem dry weight at 30 and 60 (harvest) DAS.

At 30 DAS, the uppermost stem dry weight 7.49 (g) was obtained from
NiS: (30 kg N ha' and 30 ¢cm x10 cm), which was followed by NS; (6.89 g), N1S,
(6.42 g), N1S2 (6.33 g), NaSa (6.21 g), NaSs (6.14 ), NiS4 (5.30 g), NaS) (5.10 g). N2Ss
(5.04 g), NpSa (4.86 g), NySz (4.69 g) and N385, (4.68 g). The lowest stem dry weight
2.60 (g) was obtained from the treatment combination of NyS, (0 kg N ha" and
30 em x 5 em) which had followed by N\ S; (3.80 g), N385 (3.94 g) and NyS; (4.11 g).

At 60 (harvest) DAS, combination of 30 kg N ha and 30 cm x10 cm spacing
(Ny5z), produced the highest stem dry weight of 20.21 (g), which was followed by
NSz (17.16 g), N2S2(16.60 g), NaS; (16.45 g) and NS4 (14.97 g). The lowest stem dry
weight 11.56 (g) was obtained from the treatment combination of 60 kg N ha™' and

30 em x 5 cm spacing (N2S;).

Stem dry weight increased by reason of individual effect of nitrogen and
spacing on plant to accelerate cell division, cell elongation and thus stimulate plant
vegetative growth consequently plant produced maximum stem dry weight. Similar

finding was obtained by Singaravel and Govindasamy (1998).

| {f ;*j,"_"“’t%#
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Table 4. Stem dry weight of sesame cv.T-6 at different ages 30, 45 and 60 (harvest)
DAS as affected by different nitrogen level and spacing

Stem dry weight (g)

Treatment
30 DAS 60 DAS (at harvest)
NSy 2.60 F¥13
NpS2 4.69 13.3
NoS3 4.11 12.98
NoSa 4.86 12.84
NiS, 3.80 14.91
NiS; 7.49 20.21
N;S3 6,89 17.16
NSy 5.30 14.97
N2S; 3.14 [ 1.56
NS, 6.20 16.60
N2S; 5.04 14.68
Na5y 6.14 14.01
NsS, 4,69 14,85
N;S; 6.32 16.45
NiSa 3.95 14.85
NiSy 6.42 17.16
| LSDys 2,88 5.29 |
CV (%) 32,69 213 |




4.5 Leaves dry weight (g)
4.5.1 Effect of different level of nitrogen

The experimental result showed that the effect ol nitrogen on leaves dry weight
of sesame had significant effect at 30 DAS and no significant effect at 60 (harvest)
DAS (Table 5).

At 30 DAS, the highest leaves dry weight 6.82 (g) was produced by
Ny (30 kg N ]m"]l._ 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 N; (90 kg ha'') and
Nz (60 kg N ha™y, respectively. The lowest leaves dry weight 5.43 (g) was produced

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

At 60 (harvest) DAS, numerically the highest leaves dry weight 6.31 (g) was
produced Ny (30 kg N ha™') and the lowest 4.83 (g) was obtained from Nj (60 kg N

ha ).

The result showed that 30 kg N ha™ produce maximum leaves dry weight due to
the treatment produced maximum number of leaves per plant. Mita et al., (1999) and

Mondol et al,, (1997} also found alike result,
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4.5.2 Effcet 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 leaf dry weight 7.33 (g) was produced by of
Sa (30 em x 10 cm) plant spacing, which was statistically similar with the second
highest leaf dry weight 6.92 (g) was obtained from Ss (40 em x 10 cm) plant spacing.
The lowest leaf dry weight 4.93 (g) was produced from S; (30 cm x 5 em) plant
spacing, which was followed by 5.62 (g) was obtained from S, (40 em x 5 em) plant

spacing.

At 60 (harvest) DAS, the highest leat’ dry weight 7.35 (g) was produce by
Sz (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 S; (40 cm x 5 cm) and 84 (40 cm x 10 cm)
plant spacing. The lowest leaf dry weight 3.91 (g) was produced from treatment
51 (30 em x 5 cm) plant spacing which was statically lower then all of the values of

leaves dry weight,

The result showed that S (30 em x 10 cm) plant spacing produce maximum
leaves dry weight due to the treatment produce maximum number of leaves per plant.

Mazzani et al., (1956) found similar result.
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Table 5. Leaves dry weight of sesame cv, T-6 at different ages as affected by
nitrogen levels and spacing

Treatment Leaves dry weight (g) N
Nitrogen level (kg ha™) 30 DAS 60 DAS (at harvest)
Np | 5.43 512
N, 6.82 6.31
N3 6.21 4.83
Ny 6,35 5.04
LSDgos 1.16 4.29
Spacing
5 4.94 3_,91
S; 7.34 7.36
5, 5.62 5.42
Sy 6.92 4.62
LSDy s | 1.36 2.88

NS= Non Significant
Non sgmiie Si=30cmx 5cm
Ny = No nitrogen
MNy=30kgN ha
N> =60 kg N ha

N3 =90 kg N ha

S:=30cmx 10cm
S5:=40cmx 5 cm

Sq=40cmx 10 ecm
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4.5,3 Combined effect of nitrogen and spacing

Combined effect of nitrogen and spacing showed significant variation on leaves

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

Al 3() DAS, the treatment combination N;S: (30 kg N ha' and 30 em x10 cm),
produced the height leaves dry weight of 8.27 (g), which was followed by N184 (7.8 g),
N3Sy (7.42 £). NoSe(7.14 g). N3Sa (7.00 g), NS4 (6.9 g). NiSs (6.65 g), NoS: (6.28 g),
N2S; (6.12 g), N3Si (5.68 g), NaS; (5.66 g) and N3S; (5.5). The lowest leaves dry
weight 3.82 (g) was obtained from the treatment combination of Ny, (30 kg Nitrogen

and 30 cm x 5 cm).

At 60 (harvest) DAS, combination of 30 kg N ha” and 30 em x10 em spacing
(N;8a2), produced the height leaves dry weight of 11.45 (g), which was followed by
NaS, (7.51 g), NiSs (6.55 g), NaSy (6.42 g, NoSs (6.30 g) and N;$; (5.73 g). The lowest
leaves dry weight 2.34 (g) was obtained from the treatment combination of 90 kg N ha™!
and 30 em x 5 cm (N35;) which was statically similar with N2§, (2.49 g). NS4 (3.86 g),
NgS3(3.91 g), N;S3(4.20 g), NaSs (4.55 g). NaS; (4.76 g), N3Sy (4.85 ). NyS) (5.06 g),
NiSa (521 g) and NyS, (5.73 g).

The treatment combination N;5; gave the highest leaf dry weight by which was
attributed to individual effect of nitrogen and spacing produce maximum number of

leaves per plant, Subrahmanivan and Arulmozhi (1999) 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)

NoSy _ 3.82 5.07
NuS; 6.29 3.91

NoS3 4.49 6.30
NoSs T.14 921

NSy 5.44 5.73
NS, 8.27 11.45
NiS3 6.65 4.85
NiSq 6.92 3.86
N,S, 5.63 2.49
NS 6.12 7.51

N;S3 5.67 4.76
N2S4 7.42 4.55

N1iS, 4.86 2.34
N;S; 7.01 6.56
N1S; 5.68 5,42
NSy 7.87 4,85

LSDy s 2.72 5.76 ‘
CV (%) | 25.98 | 64,18 ‘
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4.6 Capsules dry weight (g) M

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 Ny (30 kg N ha'y 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 ha'). The lowest capsules dry weight 10.73 (g) was produced from
Np (0 kg N ha'l)._ which was statistically similar with the intermediate capsules dry

weight 10.83 (g) was obtained from Na (60 kg N ha™),

1t was evident that Ny (30 kg N ha™") 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 er al,, (1997)

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

increased with increasing nitrogen rates,
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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)




4.6.2 Effect of different Spacing

Spacing had no significant intfluenced on capsules dry weight at 60 (harvest)
DAS (Fig 6).

Numerically the maximum value capsules dry weight 12.89 (g) was produced
by S; (30 cm x 10 em) plant spacing, which was followed by S; (12.89 g), 54 (12.53 g)
and S; (12.42 p) plant spacing respectively. Numerically the minimum value of

capsules dry weight (12.42 g) was produced by S (40 cm x 10 em) plant spacing,

47



Capsules dry wt, (g)

15

12 -

S1 (30cmx5em)  S2 (30em x10cm) S3 (40cm x5cm) 54 (40cm x10cm)
Spacing

Fig. 6 Capsules dry weight of sesame cv. T-6 as affected by different spacing
(LSD 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 of sesame at the time of harvest (60 DAS) (Table 7).

The combination of NiS2 (30 kg N ha™ and 30 cm x10 ¢m) spacing, produced
the maximum capsules dry weight of 20,83 (g), which was followed by N154 (16.25 g),
N2S (16,19 g), NS4 (16.18 g) and N3S;5(15.56 g). The mintimum capsules dry weight
7.00 (2) was obtained from Na2S: (60 kg N ha'' and 40 cm x 5 cm).

The combination result showed that N|S; treatment produced maximum
capsules dry weight caused by individually N; (30 kg N ha™'} and S, (30 cm x 10 cm)
plant spacing stimulate the growth of flower and capsule and thus produced maximum

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

affected by different nitrogen level and spacing

B Treatment Capsules dry weight (g)
60 DAS (at harvest)
NS, 11.57
NS, 9.78
NiSs 10.88
NoS3 10.71
NS 11.63
Ni5; 20.83
NiS; 12.63
NSy 16.18
N2Si 16.19
N,S; 9.63
N2S3 10.51
NS, 7.00
NiS, 12.17
N1S; 11.31
NiS; 15.65
N1S; 16.25
LSDygs 7.12
CV (%) 33.33




4.7 Above ground dry weight (g)
4.7.1 Effect of different level of nitrogen

Different mitrogen level had significant influenced on above ground dry weight
of sesame at early vegetative (30 DAS) and maturity (60 DAS) stages of plant lite cycle
{Table 8).

At early vegetative (30 DAS) stage. the highest above ground dry weight 12.69
{2} was obtained from N; (30 kg ha), which was followed by N2 (11.83 g) and N,
(11.70 g). While the lowest above ground dry weight 9.50 (g) was produced by Ni (no

nitrogen).

At maturity (60 DAS) stage, the highest above ground dry weight 37.47 (g) was
produced by N; (30 kg N ha™'), which was statically similar with the second highest
above ground dry weight 34.71 (g) was obtained from the treatment of N1 (90 kg N
ha™'y while the lowest above ground dry weight 28.92 (g) was produced from Ny (no

nitrogen) which was followed by N; (29.04 g).

The result showed that 30 kg N ha™' 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 ef al, (1998) was observed that 35 kg N ha™
produced maximum dry weight ol sesame plant. Mitra and Pal (1999) were observed
that dry matter production plant” of sesame was significantly increased up to

100 kg N ha'',
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4.7.2 Eftect of different spacing

Plant spacing had significant eftect on above ground dry weight of sesame at

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

At early vegetative (30 DAS) stage, the highest above ground dry weight 13,10
{2} was produced by S; (30 em x 10 cm plant spacing), which was followed by the
second highest above ground dry weight 13.02 (gm) was obtained from
S1 (40 em x 5 em plant Spacing). The lowest above ground dry weight 8.89 (g) was
produced from treatment 8 (30 cm x 5 cm plant spacing), which was followed by

10,62 (g} was obtained from (40 cm x 10 em plant spacing).

At maturity (60 DAS) stage, the highest above ground dry weight 36.88 (g)
produced by 82 (30 cm x 10 em plant spacing), which was followed by Sy (31.90 gm)
and 53 (31.78 gm), The lowest above ground dry weight 29,57 (g) was produced by
St (30 em x 5 cm plant spacing), which was significantly lower then all of the

treatiment,

The over view of this effect was 5; (30 em 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.



Table 8. Above ground dry weight of sesame cv, T-6 at differcnt ages as affected
by nitrogen levels and spacing

Treatment Above ground dry weight (g)
Nitrogen level (kg ha™) 30 DAS 60 DAS (at harvest)
Ny 9.5 28.92
Ny 12.69 34.71
N; 11.83 29.04
N3 11,7 37.47
LSDy.0s 2.68 6.72
| Spacing
5y 8.98 _ 29.58
Sz 13.1 36.88
S 10.62 31.9
5y 13.02 31.78

LSDy.05 2.627 6.113 J

NS= Non Significant

™y = No nitrogen S5;=30cmx 5cm
N;=30kgN ha" 3;=30cm x 10 cm
N, =60 kg N ha™ S;=40 cm x 5 em
N:=90kg N ha' Ss=40ecmx 10 cm
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Combination of nitrogen level and spacing under study showed significant

4.7.3 Combined effect of nitrogen and spacing

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

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

At early wvegetative (30 DAS) stage, the ftreatment combination
NiSa (30 kg N ha™' and 30 em x10 em),was produced the maximum above ground dry
weight of 15.77 (g) which was followed by N;Ss (14.28 g), NSy (13.56 g).
NSy (13.54 @), NaSs (13.33 ¢), NSy (12.32 g), NiSs (1223 ), NeSs (12.00 g).
NpSa (10.98 g), NS (10.74 g) and NS5 (10.71 g) (Table-3). The lowest above ground
dry weight 6420 (g} was obtained from the ftreatment combination
NS (0 kg N ha! and 30 em x 5 e¢m) which was followed by NyS: (8.60 g),
NS (9.54 g), N3S; (9.63 g), N3S; (10.71 g), N2S; (10.74 g) and N25; (10.98 g).

At maturity (60 DAS) stage, the treatment combination of N;S; (30 kg N ha'
and 30 cm x10 cm) was produced the maximum above ground dry weight 52.49 (g),
which was statistically superior then all of the treatment combinations (Table-4). The
lowest above ground dry weight 25.57 (gm) was obtained from the combination of
treatment NSy (60 kg N ha' and 40 em x 10 em) which was followed by
N5 (26.91 g). NSz (26.99 g), NgSy (28.77 g), Ni8; (29.37 g), NoS; (29.77 g),
N3S: (29,95 g), NiS: (30,10 g), NeS; (30,16 g), NiS; (32.27 g), Ni5; (3374 g),
NiS2(34.31 g), N|S5(35.01 g) and N35;(36.92 g) respectively.

The combination results showed that NiSs (30 kg N ha and 30 cm x10 cm)
treatment gave the highest above ground dry weight because the treatment produce
maximum stem dry weight (g), leaves dry weighl (g) and capsules dry weight (g).
Subrahmaniyan er al, (1999), Mita et al, (1999) and Mondol et «f, (1997) found

related result.
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Table. 9 Above ground dry weight of sesame ¢v.T-6 at different ages (30, 45 and 60
(harvest) DAS) as affected by different nitrogen level and spacing

‘ Above ground dry weight (g)

Treatment
|‘ 30 DAS 60 DAS (At harvest)
NS, 6.42 29.77
NuSa2 10,98 26.99
NoS; 8.6l 30.16
NpSy 12.00 28.77
N8y 8.24 32.27
NS5 157F 52.49
NiS; 13.54 30.10
N 54 12.23 35.01
NaS| 10.74 26.90
N2Ss 12,32 33.74
N2S;3 10.71 29.95
N2Ss 13,56 25.57
NS 9.54 29.37
N3Ss 13.33 3431
M35 0.63 36,92
NSy 14.28 38.25
LSDyg s 5.25 12.23
CV (%) 2727 22.3
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4.8 Yield components F /

4.9 Number of branches plant’
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
piant" (1.62) was obtained from the treatment N| (30 kg N ha! b. The minimum number
of branches plant" {1.28) was produced by the treatment Ny (no nitrogen) which was
similar with N2 (1.33) and N; (1.33). Moendol et af, (1997), Pathak e al, (2002},
Patra er al, (2001) and Subrahmanivan (1999) reported that 45 kg N ha' increased

number of branches plant'[.
4.9.2 Effect of different spacing

Plant spacing had no significant effect on number of branches plant” of sesame,
Numerically the highest number of branches plant™” (1.43) was observed from the

treatment Sy (40 em x 10 em) and lowest (1.32) from S; (30 cm x § cm).

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 p]anl'l of sesame. The highest number of
branches plant™ (1.80) was obtained by NS5 (30 kg N ha and 30 em x 10 em) which
was {ollowed by N 8; (1.70), NyS; (1.60), NoSa (1.47), NaSy (1.47) and NaSa(1.43). The
lowest number of branches plant” (1.13) was obtained from NyS; (30 kg N and

Jemx 5 cm).

It was evaluated that the treatment combination N;S» (30 kg N ha! and
30 em x 10 cm) produced maximum number of branches plant’ because of

combination stimulate plant to have more dry matter that partitioned in branches,
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4.10 Number of capsules p]ﬂnt" / s
L1 I".-.__‘_.-"I
4.10.1 Effect of different level of nitrogen

Nitrogen fertilizer had no significant effect on number of capsules plant”' of
sesame (Table 10), Numerically the highest number of capsules plant” (20.92) was
produced by N; (30 kg N ha') and lowest from Ny (17.83). Paul and Savitheri (2003)

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

4.10.2 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

plaml'] were obtained from Sy (40 cm x 10 cm) and S; (40 cm x 5 ecm), respectively.
4.10.3 Combined effect of nitrogen and spacing

Combination of nitrogen level and spacing had significant effect on number of
capsules plant” of sesame (Table 10). The highest number of capsules plant” (25.47)
was observed by N;S: (30 kg N and 30 cm x 10 cm) which was similar with NS4
(25.13), N3S; (24.60), W28y (23.27), NoS; (22.13), NiS3 (21.57), Ni5; (19.93), Na5;
(19.53), NaS> (18.50), NyS2 (17.20), N\ S (16.60), NoSi (16.47) and N;S3 (16.47). The
lowest number of capsules plant™ (14.40) was observed by NiS; which was followed
by NaSy (15.50), N2S) (15.93) NiS3 (16.47). NuS; (16.47), NSy (16.60), NpS: (17.20),
NS5 (18.50), NoSs (19.53), NaS; (19.93), N3S3 (21.57), NoS, (22.13), and NaS, (23.27),

L
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4.11 Number of seeds cnpsules" v
4.11.1 Effect of different level of nitrogen

The number of seeds c:lpsu]es': of sesame was significantly affected by nitrogen
level (Table 10). The highest number of seeds capsules” (57.69) was produced by the
treatment Ny (30 kg N ha'a}. The lowest number of secds capsulcs" {4920 wis
produced by the treatment Ny (no nitrogen) which was similar with Nj (49.74),
N2 (51.54), Result revealed that number of seeds capsulus" decreased with increased in
nitrogen level. Patra (2001) reported that number of seeds capsule” significantly

increased with increasing nitrogen rate up to 60 kg N ha™! in sesame,
4.11.2 Effect of different spacing

The number of seeds capsulcs" was varied significantly with different spacing
management (Table 10}, The highest number of seeds cupsu]es'J (55.11) was produced
by 52 (30 cm x 10 em) plant spacing while the minimum number of seeds 48.72 was
obtained from the treatment of S; (40 em x 5 em) spacing plot which was similar with

Sa(51.62) and S, (52.72) plant spacing.
4.11.3 Combined effect of nitrogen and spacing

Different combination of nitrogen level and spacing showed significant
variation on number of sceds uapsulcs" of sesame (Table 10). The highest number of
seeds capsules” (59.70) was obtained by NS (30 kg N ha'' and 30 em x 10 em plant
spacing} which was similar with N;8; (59.00), N;S; (58.57), NiS: (56.77).
Na8 (54.73), WN1S- (53.67) and N|S; (53.50), The lowest number of seeds capsules"
(45.23) was obtained from the treatment combination N153 (90 kg N and 40 em x 5 cm)
which was similar with NaS; (45.83), NpSs (48.00), NgS, (48.17). NzSy (48.82).
NS, (49.40), NySa (50.30), NySa (50.33) and NaS, (50.67).



4.12 1000-sced weight (g) f\//

4.12.1 Effect of different level of nitrogen

Level of nitrogen fertilizer had no significant effect on 1000-sced weight of
sesame (Table 10), Numernically the highest 1000-seed weight (3.55 g) was observed by
the treatment Ny (30 kg ha') and lowest from Ny (3.29 g). Pathak er af,, (2002) found
that application of nitrogen at 43 kg ha™ produced the highest 1000-grain weight but
Om er al., (2001) was stated that application of 90 kg N ha! produced maximum 1000-

seed weight.

4.12.2 Effect of different spacing

Spacing had non significant intfluence on 1000-seed weight of sesame.
Numerically the highest 1000-seed weight (3.58 g) was obtained from S; (30 cm x 10
cm) plant spacing and S; produced the lowest weight {3.23 g). Ahuja et al, (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 N;5; (30 kg N ha' and 30 em x 10 cm) influenced
plant to have higher seed weight (3.91 g/1000 seed) and N 5; (30 kg N ha' and 40 cm x
5 cm) could not influenced plant for its seed growth and development thus produced
lower seed weight (2.95 g/1000 seed). Mondol er al., (1997) observed that 1000- seed

, i i i . . -1
weight was increased with increasing nitrogen rate up to 120 kg ha™.
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Table. 10 Yield contributing character of sesame (¢v. T-6) and their combined
effect as affected by nitrogen and spacing

Treatment Number of 4 Number of 4 Number t:-’f'_I | I{l[l.ll - seed
| branches plant capsules plant seeds capsule weight (g)
Nitrogen level (kg ha)

No 1.28 17.83 49.2 3.29

Ny 1.62 20.92 57.69 3.55

N: 1.33 20.13 51.54 333

N3 1.33 19.31 49.74 3.35
LSDggs 0.23 NS 3.67 NS

Spacing level

S 1.32 18.65 52,72 3.31

S 1.42 a [8.89 55,11 3.58

S; 1.39 18.51 45,72 3.23

Ss 1.43 22.13 51.62 341
LSDy 5 NS NS -4 NS

Nitrogen level x Spacing

NiSy 1.13 22.13 48.17 3.36
NoS: 1.2 7.2 50.3 3.39
NoSa [.47 16.47 S50.33 377
NuSy .3 15.5 48 3.69
NSy 1.7 16.6 58.57 3.28
NSz 1.8 2547 59.71 3.9]
NS 1.37 16.47 53.5 295
NSy 1.6 2313 59 3.26

N, S, 1.2 15.93 54,73 3.34
N2S; 1.33 18.5 56.77 3.42
NiS: 1,43 10.53 45,63 3.09
N:Sy 1.33 23.27 48.82 3.48
Ni§, 1.23 19.93 49 .4 3.27
NiS: 1.33 144 53.67 155
NiSa 1.3 21.57 4523 B3|
NaSy |.47 24.6 007 322
LSDy 5 0.37 0,19 501 0.83
CV (%) 15.89 27.91 9.13 14.59

MN5= Non Significant S, =30cmx 5 cm
Ny = No nitrogen S;=30cmx 10 cm
N =30 kg N ha' Si=40cmx 3 cm
N =60 kg N ha' Se=40cmx 10 cm

Ny =90 kg N ha''
&)



4.13 Seed vield (kg ha™) - A

4.13.1 Effect different level of nitrogen

Level of nitrogen fertilizer showed significant influence on seed vield ha’
(Table 11). It was observed that highest seed vield (1102.00 kg ha™') was obtained from
the treatment N; (30 kg N ha''y which was similar with 60 kg N ha'! {1034.00 kg) and
90 kg N ha'' (947.30 kg). The lowest seed yield ha” was obtained from the control
(631.80 kg ha''). Dwivedi et al, (1992) and Kadam (1989) nitrogen 30 kg ha! that

increased seed yield in sesame,

4.13.2 Effect of different spacing

Spacing had no significant effect on seed yield kg ha” of sesame (Table 11).
Mumerically the highest seed wield (1010.00 kg ha') was found from
S (30 em x 10 em) plant spacing and lowest seed vield was obtained [rom Sy (886,20
kg ha™). The over view of Ahuja ef al., (1971) was different from the present finding,

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

Seed vield of sesame significantly influence by nitrogen level and spacing
(Table 11). It appeared that the treatment combination N;S; (30 kg N ha” and
30 em x 10 cm) plant spacing, produced significantly the highest vield
{1405.00 kg ha'i} which was followed by N;S; (125800 kg ha™y,
NS (120800 kg hal), Na8; (1160.00 kg ha'), NaSy (1118.00 kg ha),
MN2Sy (1083.00 kg I1u"}| and N5; (1022.00 kg ha'). The lowest yield (459.90 kg ha™)
was obtained from NyS; (0 kg N ha! and 30 ecm x § cm) treatment combination which
was followed by NyS» (60440 kg). NyS; (716.70 kg), NpS; (746.10 kg),
N3S) (765.50 kg), NiSy (771.60 kg), NaSy (772.50 kg) and N;S; (821.50 kg). The
maximum seed was reflected from maximum dry matter production by the treatment
N;8;. The dry matter partitioning was also ideal so the yield contributing character like
capsules plant”', seeds capsules™ and 1000-sced weight were increased. It was appeared
that the treatment 30 kg N ha along with 30 cm x 10 ¢m plant spacing favored plant to
grow optimally for its production of dry matter and its ideal partition. On the other

hand, plant grows poorly under no nitrogen and densely spaced conditions (NgS, ).



4.14 Stover vield kg ha™

4.14.1 Effect of nitrogen

Level of nitrogen had significant effect on stover vield of sesame (Table 11).
The highest stover yield (1128.00 kg) was recorded from the treatment N; (60 kg N
ha'). The lowest stover vield (806.50 kg ha') was obtained from the Ny (no nitrogen)

which was followed by Ny (810.60 kg ha'') and N1 (916.20 kg ha™).

4.14.2 Effeet of spacing

Plant spacing had significant influence on stover vield of sesame (Table 11).
The highest stover yield 995.00 kg ha” was obtained from the treatment of
5; (30 em x 5 em) plant spacing which was similar with 5; (950,60 kg ]1;1']]'. The lowest
stover vield 782.70 kg ha' was recorded from the S; (40 em x 10 em) plant spacing

which was similar with to that of 83 (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
vield (Table 11). The maximum stover yield (1427.00 kg ha) was produced by
N3Sa (90 kg N ha' and 30 cm x 10 em) which was similar with N3S; (1253.00 ki ha "y
and Na5; (1253,00 kg ha', The lowest stover vield was obtained from the treatment
NgS; (500,60 kg ha') which was similar with N;S; (620.60 kg ha),
N3S2(738.50 kg ha'), N;S; (769.40 kg ha''y and NaS, (774.10 kg ha').
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4.15 Biological yield kg ha™!
4.15.1 Effect of nitrogen

The difference between the fertilizer applications of N in respect of biological
yield kg ha™! found to be statistically significant (Table 11), The highest biological vield
(207600 ke ha™) was recorded from the treatment Ns (90 kg N ha"_‘.l which was similar
with biological vield (1950.00 kg ha') and (1912.00 kg ha'') obtained from the
treatment of Ns (60 kg ha''y and N, (30 kg ha'™), respectively. The lowest biological

yicld (1438.00 ke ha"_‘: was obtained from the treatment Ny (no nitrogen).

4.15.2 Effect of spacing

Plant spacing had no significant influence on the biological yield of sesame
(Table 11). Numerically the highest biological vield (1961.00 kg ha') was obtained
from Sy (30 em x 10 cm) plant spacing, which was similar with §; (30 em x 5 cm).
S1(40 cm x 5 cm)and S; (40 cm x 10 cm) as the production were 1593.00, 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 11).
The treatment combination of N;S; produced the highest biological vield (2685.00 kg
ha'). which was similar with the treatment N1S, {2395.00 ke ha). The sccond highest
biological yield N2Sp. (2395.00 kg ha') was similar with NS, (220000 kg ha™y,
NS2 (2174.00 kg ha™"), NaS; (2036.00 kg ha™') and N3S; (2018.00 ke ha™). The lowest
biological vield obtained from the treatment NyS; (960.30 kg ha'') which was similar
with Ni5s (1392.00 kg ha"}l, The combined result showed the NiS; was produced
maximum bielogical vield due to the treatment combination produce maximum stover

vield.
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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
[1). The highest harvest index (57.13 %) was recorded from the treatment
Ny (30 kg N ha'), which was similar with N; (53.00 %), The lowest harvest index
(44.15 %) was oblained from the treatment N, (no nitrogen), which was similar with N,
(45.54 ") and N» (53.00 %). Similar effect of nitrogen on harvest index was observed
by Omet al, (2001}

4.16.2 Effect of spacing

Spacing had on significant effect on the harvest index of sesame (Table 11).
Numerically the highest harvest index (52,76 %) was found from the treatment

S4(40 em 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 1 1), Significantly the highest harvest index (61.62 %) was observed
from the treatment combination N;S; (30 k N ha™' and 30 ¢m x 10 em) and followed by
NaS4 (57,47 %), NS4 (55.63 %), NaS: (54.81 %), Ny S5 (34,66 %), NS, (53.64 %) and
MN354 (52.47 %), The lowest harvest index (37.85 %) was obtained from the treatment
combination N38; (90 k N ha”' and 30 em x 5 em) and followed by NuSa (41.60 %),
MNoS7 (42,92 %), NaSs (4528 %), NSy (45,406 %), N3S: (46,55 %), Ny5, (46.64 %) and
N.S; (48.59 %0). The result showed that the NS, treatment combination was produced
maximum harvest index as attributed to the maximum seed size and seed yield

production.
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Table 11. Yields and harvest index of sesame cv. (T-6) as affected by nitrogen,

spacing and their combined cffect

Treatment  Seed yield
(kg ha™)
N 631.8
N 1102
Na 1034
N3 947.3
LSDygs 175.5
51 898.5
S2 1010
5; 919.5
Sy 886.2
LSDygs NS
NS, 459.9
NuS; 604.4
NgS3 716.7
NuSy 746.1
NS, 1208
NiS2 1405
NiS; 1022
NSy 771.6
NaS; 1160
N182 772.5
N2S3 1118
NSy 1083
N3S) T765.5
NiS3 1258
NiS; 821.5
N3Sy 9441
LSDy.0s 413.9
CV (%) 21.69

NS= Non Significant
Ny = No nitrogen
N; =30kg N ha™
N;=060kg N ha
N3 =90 kg N ha

Stover yield

Biological yield

(kg ha™) (kg ha™)
Nitrogen level (kg ha™)

806.5 1438
810.6 1912
1128 1950
916.2 2076
204.3 309.1
Spacing level

9495 1893
950.6 1961
782.7 1853
933.2 1669
161.4 2324

Nitrogen level x Spacing

500.6 96(0.5
867.8 1472
963.4 1680
894.1 1640
991.9 2200
769.4 2174
861.6 1882
620.6 1392
1235 2395
738.5 1511
917.5 2036
774.1 1857
1253 2018
1427 2685
991.3 1813
8422 1786
322.8 464.7
20.93 14.83
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S$;=30cmx5cm
S;=30cmx 10 cm
S:=40cmx 5 cm
S4=40cmx 10 cm

Harvest index
(%)

44.15
57.13
53
45.54
8.36

46.68
50.97
49.42
52.76
NS

46.64
41.6
42.92
45.46
53.64
64.6
54.66
55.63
48.59
51.14
54.81
5747
37.85
46.55
45.28
52.47
13.29
15.68
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SUMMARY AND CONCLUSION

A field experiment was conducted at Sher-e-Bangla 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 vield of sesame (cv. T-6). The
experiment consisted of four levels of nitrogen viz 0, 30, 60 and 90 kg ha' and four
levels of spacing viz, 30 cm x 5 cm; 30 em x 10 cm; 40 em x 5 em and 40 em x 10 em
as treatment. The experiment was laid out in a split plot design with three replications.
The unit plot size was 4.50 m x 3.00 m. The land was fertilized with urea, triple super
phosphate and muriate of potash. The rate of TSP and MP (120 and 50 kg h a’') was
followed from recommended of BARI (2006). All the fertilizers except urea were
applied during final land preparation. Urea was applied in two equal splits; first half
was applied as basal dose and second half was applied after 30 days of sowing
following {reatment wvariables. The rate of TSP and MP was followed from
recommended of (BARI, 2006), Thinning and weeding were done at 30 and 45 davs
after emergence of seedlings. Data on various plant characters like growth and yield
contributing characters as recorded at different ages of plant and analyzed statistically
and mean differences among the treatments were tested with Least Significant

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

Expernimental results revealed that the crop growth characters including plant
height (em), no of leaves p]unt", stemn 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 6O (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 ha'') at 30, 45 and 60 (harvest) DAS. The highest number of leaves pl ant”
11.13, 13.44 and 34.12 was observed with N; (30 kg hﬂ"} at 30, 45 and 60 {harvest)
DAS. The highest stem dry weight 5.87 g and 15.84 g was obtained by N, (30 kg ha'')
at 30 and 60 (harvest) DAS. The highest leaves dry weight 6.82 g and 631 g was
observed with N, (30 kg ha™') at 30 and 60 (harvest) DAS. The highest capsules dry
weight 15.32 g was observed with N (30 kg ha™) at 60 (harvest) DAS. The highest
above ground dry weight 12.69 g and 37.47 g was observed with N; (30 kg ha') at 30

and 60 (harvest) DAS.

The lowest plant height 32.11 cm, 39.40 em and 32.29 em was obtained by Ny
(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 Ny (no nitrogen) at 30, 45 and 60 (harvest)
DAS, The lowest stem dry weight 407 g and 13.06 g was observer with
Ni (no nitrogen) at 30 and 60 (harvest) DAS. The lowest leaves dry weight 5.43 ¢ was
observed with Ny (no nitrogen) at 30 DAS and 4.83 g was observed with N; (30 kg ha')
at 60 (harvest) DAS. The lowest capsule dry weight 10.73 g was observed with
Np (no nitrogen) at 60 DAS. The treatment Ny (no nitrogen) produced lowest above

ground 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 ¢m x 10 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 S, (30 cm x 10 cm) plant
spacing at 30, 45 and 60 (harvest) DAS. The highest stem dry weight 6,18 g, 16,46 g
was obtained by 57 (30 ¢m x 10 c¢cm) plant spacing at 30 and 60 (harvest) DAS, The
highest leaves dry weight 7.13 g, 7.35 g was obtained by Sz (30 ¢m x 10 ¢m) plant
spacing at 30 and 60 (harvest) DAS. The highest capsules dry weight 12,59 ¢ was
obtained by S5 (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 S; (30 em x 10 cm) plant spacing
at 30 and 60 (harvest) DAS.
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The lowest plant height 30.45 em, 41.21 em and 80,18 ¢m was observed with
S (30 cm x 5 em) at 30, 45 and 60 (harvest) DAS. The lowest number of leaves plﬂnt"
10,06, 12,13 and 26.70 was observed with $ (30 em x 5 em) at 30, 45 and 60 (harvest)
DAS, The lowest stem dry weight 405 g and 13.6]1 g was observer with
Si(30 cm x 5 em) at 30 and 60 (harvest) DAS. The lowest leaves dry weight 493 g and
3.91 g was observed with §; (30 em x 5 ¢cm) at 30 and 60 (harvest) DAS, The minimum
value of capsule dry weight 12.42 g was obtained by Sy (40 cm x 10 em) at 60 DAS.
The treatment S (30 em x 5 em) 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;8s (30 kg N ha” and 30 em x 10 em) 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;Sz (30 kg N ha™ and 30 cm x 10 cm) at 30, 45 and 60
(harvest) DAS. The highest stem dry weight 749 (g) and 20.21 (g) produced by the
treatment combination NS: (30 kg N ha' and 30 em 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 NSz (30 kg N ha' and 30 em x 10 cm) at 30 and 60 (harvest) DAS. The
highest capsules dry weight 20.83 (g) was obtained by the treatment combination N5,
(30 kg N ha and 30 em x 10 em) at 60 (harvest) DAS. The highest above ground dry
weight 15.77 (g) and 52.49 (g) was obtained by the treatment combination N,S; 30 kg
N haand 30 cm x 10 cm) at 30 and 60 (harvest) DAS.

The lowest plant height 27.33 em produced by N;S; (30 kg N ha' and
30 ¢m x 5 em) at 30 DAS, 35.03 cm produced by NpS; (O kg N ha' and 30 cm x 3 cim)
at 45 DAS and 76.40 cm was observed with N3S; (90 kg N ha! and 40 cm x 5 cm) at 60
(harvest) DAS, respectively. The lowest number of leaves plm‘tf’I 9.83 and 11.67 was
obhserved with the treatment combination W5 (0 kg N ha' and 30 em x 5 cm) at 30
DAS and 45 DAS and the lowest number of leaves plant”’ 23.93 was observed with the
treatment combination NaS; (60 kg N ha™ and 30 em x 5 em) at 60 (harvest) DAS. The
minimum stem dry weight 2.60 (g) was observed with NoS; (0 kg N ha' and 30 cm x 5
cm) at 30 DAS and 11.56 (g) was observed with the treatment combination of Na5§;
(60 kg N ha! and 30 em x 5 cm) at 60 (harvest) DAS. The lowest leaves dry weight
3.82 (g) was obtained by the treatment combination of NyS; (U kg N ha' and
30 em 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; (90 kg N ha” and
30 em x 5 cm).the minimum capsules dry weight 7.00 (g) was obtained from N;S;
(60 ke N ha™' and 40 ecm x 5 cm). The lowest above ground dry weight 6.42 (g) was
obtained from the trecatment combination NgS) (0 kg N ha'! and 30 em % 5 e¢m) at 30
DAS and the treatment combination N2S; (60 kg N ha™ and 40 em x 5 em) produced

the minimum above ground dry weight at 60 (harvest) DAS and that was 25.57 (g).

The vield contributing characteristic like number of branches plant”', number of
capsules plmn", number of seeds capsule™, 1000-seed weight seed vield kg ha™, stover
vield kg ha”', biological vield kg ha' and harvest index (%) were recorded at 60

(harvest) DAS.

Level of nitrogen fertilizer had influence on crop vield contributing
characteristic, crop vield and harvest index. The highest number of branches plant™
1.62 was observed with the treatment N; (30 kg N ha"}. The highest number of
capsules plant” 20.92 was observed with the treatment N; (30 kg N ha™). The highest
number of seeds capsule" 57.69 was observed with the treatment Ny (30 kg N ha™) and
the maximum 1000-seed weight 3.55 g was observed with the treatment
Ni (30 kg N ha'). The treatment Ny (30 kg N ha') produced highest seed vield
(1102.00 kg ha'y but hi ghest stover yield (1128.00 kg ha™) produced by the treatment
N, (60 kg N ha''). The treatment N3 (90 kg N ha') produced highest biological vield
(2076.00 kg ha’l}.ihe maximum harvest index was observed with Ny (30 kg N ha™) and

that was 57.13 Y.

The treatment N (30 ke N lm"} produced minimum number ol branches plant"
(1.28), minimum number of capsules plant" (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 vield (631.80 kg ha'), lowest stover yield (806.50 kg ha'y and lowest
biological yield (1438.00 kg ha'y 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™"y,

thﬂl

f? .
< fﬁ\)

|-;_‘i

:\. e
70 \,\‘W. e .\ ,‘[



highest number of branches plant™ 1.43 was observed with the treatment 84 (40
cm x 10 cm) plant spacing. The treatment 5; (30 em x 10 em) plant spacing produced
highest number of capsules plant” and that was 22.13. Highest number of seeds
::aps‘.ule" (35.11) produced by the treatment S; (30 em x 10 cm) plant spacing. The
maximum 1000-seed weight (3.58 g) was observed with the treatment S; (30 cm x 10
cm) plant spacing. The highest seed yield (1010.00 kg ha'J} produced by the treatment
S2 (30 em x 10 em) plant spacing but the highest stover yield (995.00 kg ha'') was

observed with the treatment §; (30 cm x 5 cm) plant spacing. The treatment

S; (30 em x 5 cm) plant spacing produced highest biological yield (1961.00 kg
ha™') but the maximum harvest was observed with S3(40 cm x 5 em) plant spacing and

that was 52.76 %.

The minimum number of branches plant” (1.32) was observed with the
treatment S (30 cm x 5 em) plant spacing. The treatment S; (40 em x 5 ¢cm) plant
spacing produced lowest number of capsules p]ﬂn‘r" {18.51), lowest number seeds
capsule” (48.72), and lowest 1000-seed weight (3.23 g).' The lowest seed yield
(886.20 kg ha™') was observed with the treatment S3 (40 em x 10 cm) plant spacing. but
the treatment 53 (40 cm x 5 cm) plant spacing produced lowest stover vyield
(782.70 kg ha™'y and lowest biological yield (1833.00 kg ha™"). The lowest harvest index

(46.68 %) was obtained by the treatment 8, (30 cm x 5 emn) plant spacing.

The combination of nitrogen and spacing had a great influence on wvield
contributing characteristic, crop yield and harvest index. The combination of
NiS: (30kg N ha! and 30 em x 10 cm) produced maximum number of branches plam"
and that was (1.8). The highest number of capsules plant™ 25.47 was observed with
NiS: (30 kg N ha! and 30 cm x 10 em). The highest number of seeds capsule™ 59,70
was observed with Ni5: (30 kg N ha' and 30 cm x 10 cm). The combination of
N18z (30 kg N ha' and 30 em x 10 em) produce maximum 1000-seed weight and that
was 3.9 (g). The highest seed vield (1405.00 kg ha™') was obtained by the treatment
combination N;5; (30 kg N ha! and 30 ecm x 10 cm} but highest stover yield
(1427.00 kg ha"} was obtained by the treatment combination N;8: (90 kg N ha! and

30 em x 10 em). The treatment combination of N S; produced the highest biological
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yield (2831.00 kg ha‘l] and this treatment combination produced the maximum harvest

mdex and that was 64.60 %,

The lowest number of branches plzmt'J {1.13) was obtained by the treatment
combination NpS; (0 kg N ha” and 30 cm x 5 cm). The lowest number of capsules
pl;mt'J (14.40) was observed by N3S; (90 kg N ha” and 30 cm x 10 em). The lowest
number of sceds capsules” (45.23) was obtained from the treatment combination
N384 (90 kg N and 40 cm x 5 cm). The treatment combination NyS| (O kg N ha! and 30
cm % 5 ¢m) produced lowest 1000-seed weight ant that was (2.95 g). The treatment
combination NgS; (0 kg N ha! and 30 em x 5§ cm) produced lowest sced vield
(45990 kg ha'), lowest stover yield (500.60 kg ha™'y and lowest biological vield
(960.50 kg hu‘]}, The lowest harvest index (37.85 %) was obtained by the combination
NiS (90 kg N ha' and 30 em x 5 cm),

On the basis of the above findings ol the experiment, it may be concluded that
nitrogen at the rate of 30 kg N ha along with spacing 30 c¢m x 10 cm may be

influential for growth, development and vield of sesame.

Further study may be undertaken in the diftferent agro-ecological zone (AEZ) of

Bangladesh to validate the present results in different environments.
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APPENDICES

Appendices I: Physical and chemical characteristic of initial soil (0-15 em depth)

before seed sowing

A. physical composition of soil

soil separates Yo | Method employed
i 3 hvdrometer method
Sind %9 |7 (Day,2007)
~ Silt 264 | -do-
Clay 36.33 | -do-
Texture class Sandy clay -do-
B. Chemical composition of soil
o] soil characteristics Analytical | Method employed
No. data
] Organic carbon % 0.82 Walkey and Black 1947
2 Total N (kg'ha) 1790 Bremner and Lancster, 1965 |
3 | Total S (ppm) 225 | Bardsley and Lancster. 1965
4 Total P (ppm) 840 | Olsen and Sommers, 1982
5 Available N (kg/ha) 54 Bremner , 1965
6 Available P (kg/ha) 69 | Olsen and Dean, 1982
7 Exchangeable k (kg/ha) | 89.5 Pratt, 1965
8 | Available S (ppm) |16 | Hunter, 1984 |
9 pH (1:2.5 soil to water) | 5.55 Jackson, 1958 |
10 | CEC 1123 | Chapman, 1965
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Appendices 11: Monthly record of air temperature, rainfall and relative humidity during the period from

April - June, 2007

Air temperature

Month | RH% | (O Rainfall (mm)
Max. Min. Mean
April 83 30.5 25.5 29.5 630
~ May 84 335 24 28 520
June g2 3l | 235 27 465

Source: Bangladesh Meteorological DEEartiﬁ-?nt {Climatic D'i-;fisinn}, Agargoan, Dhaka-1207.
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Appendices 111: Summary of analysis of variance of growth parameters of sesame

Source B ) Mean square oy
_ ; '
_“f_ d.f. | plant height (em) | Plant height Plant height Number of leaf per | Number of leaf per plant
ALl 30 DAS (cm) 45 DAS | (cm) 60 DAS plant 30 DAS 60 DAS
R 2
20.069 139.862 97711 1878 | 284.098
N 3 204.848%+ 147.261%*% |  28.359%* 1.624™" 77.892%%
| 8 | 3 27.924%* 50.011%* 28.449%* 0.912™ 26,431 %+
NXS [ 9 69.864%* 195.713%% | 47.775%* 2.739"8 R9.61%*
_Emor-l | 6 43.83 93.049 63.154 0.474  46.85
Error-11 | 24 46.557 43.003 63.618 0.64 74.816
Total 47

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

5 = Spacing.
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Appendices 1V: Summary of analysis of variance of growth parameters of sesame

Mean square

Leaf dry Above Stem dry Leafdry | Capsule Above

S““‘r‘-"f of a.f wt.at 30 | ground dry wt. at 60 wt. at 60 | dry wt. ground
variation Stem | DAS wt. at 30 DAS DAS DAS at60 | dry wt. at

DAS 60DAS

__— R, 2 2.563 1.417 7.752 22.51 11.661 33.443 22.282
N 3 7.749%* 3.07%% 22.193** 21.906%* 5.355%* | 62.072%* | 217.431*+*
S 3 2.316** 1,243%% 47.778%* T.488** 26.573%* | 0.708%* | 114.443**
NXS 9 10.227** | 14.058%* STare 22.048%* 12.584%* | 38.684** | 06.714**

Error-1 6 2.99 1.341 7.202 3.333 18.442 3.83 45,289

Error-11 24 2.919 2.6 9.719 0.849 11.688 17.868 52.63

Total 47

Note: ** = Significant at 1% levels,
NS= Non Significant,
R = Replication,

N = Nitrogen,
S = Spacing.
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Appendices V: Summary of analysis of variance of vield attributes of sesame

B Mean square
Source .
o | an | Nesbest | Nemeof | Mibedl | g
variation e LI per ap P P weight (g)
plant plant capsule
R 2 0.114 34.714 8.94 0.107
N 3 0.288" 20.929%+ 182.242++ 0.168
S 3 0.065™ 49.989%* 84.19] ** 0.256
NXS 9 0.029™" 35.836%* | 19.707%* 0.183
Error-1 6 | 0051 17.578 13.484 0.267
Error-11 | 24 0.049 29.751 22 586 0.243
Total 47 - J

Nole: ** = Significant at 1% levels,
NS= Non Significant,
R = Replication,

N = Nitrogen,
S = Spacing.
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Appendices VI: Summary of analysis of variance of yield attributes of sesame

Mean square

Note: ** = Sigmificant at 1% levels,

N5= Non Significant,

E = Replication,

N = Nitrogen,
5 = Spacing.
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f:::;; ;f d.f. Seed yicld Stover vield Biologieal yield Harvest
| {(kg/ha) {kg/ha) {(kg/ha) index (%)
J . .
R 2 1 100402.573 217220.132 SR 12 75.107
B M 3 086464, 208 272628.032%+ 2240670.629%* 235.728*%
b 3 j 648, 104%* |ﬂ195ﬁ.393; 423153.747%% 36.211%%
NXS 9 | 86233, 789%* 153024.252%* 101028.543%* 31.199%=*
u Error-1 6 45830.567 41819.765 95770.801 | 70.093
Error-11 24 41921.095 B 36696.948 T6056.000 62.164
Total 47




