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Abstract

An experiment was carried out to investigate the effect of nitrogen and phosphorus on the
yield and vield attributes of sesame ev. BARI Til-2 at the Field Laboratory of Sher-c-
Bangla Agricultural University, Dhaka-1207. The experiment comprised four levels of
nitrogen viz. no nitrogen (Np), 30 kg N ha' (N;), 45 kg N ha'' (Na), 60 kg N ha! (N3) and
four levels of phosphorus viz. no phosphorus (Py), 60 kg P2Os ha (Py), 70 kg P,Os ha!
{P;) and 80 kg P,O- ha'(Ps), The experiment was laid out in a Randomized Complete
Block Design (factorial) with three replications. Results revealed that “nitrogen
significantly increased vield and vield contributing characters of sesame. Among the four
levels of nitrogen the second highest level ie, 45 kg N ha™ performed best in obtaining
the highest values in almost all the parameters such as Number of branches pl ant”'(2.29),
Number of capsule plant™(33.82), length of capsule {2.32 cm), Number of seeds
capsule ' (65.02), seed yield plant” (4.179), seed yield ha'(1316.67 kg) Phosphorus also
showed significant effect on yield and yield attributes of sesame. Like nitrogen
phosphorus at the second highest level 1.e. 70 kg P20s ha ' produced the highest values in
all the studied parameters except the height of plant. /The lowest values m the studied
parameters were oblained from the control treatmeny. Combined effect of nitrogen and
phosphorus also showed significant effect on yield and yield attributes except number of
capsules plant” and 1000 seed weight, Nitrogen at the rate of 43 kg ha! with 70 kg P20s
ha produced the highest values in the studied parameters and in the interaction elfect

lowest values were obtained [rom the contral treatment combination.
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Chapter 1

INTRODUCTION

Sesame (Sesamum indicum L.) belongs to the family Pedaliaceae. It is an important oil
crop, extensively grown in different parts of the world. Locally it is known as “Til’
which is one of the oldest cultivated oil crops. It is basically a crop of the tropics and
sub-tropics. It ranks 4" among the oil crops in the world. The world production of
sesame is 2.9 million mt (FAQ, 2003). India is the world’s major sesame producer with
a third of the world average and approximately a quarter of the total production
(Balasurbramanian and Palamappan., 1999). The leading sesame producing countrics
are India, Sudan, Nigeria, Uganda, Egypt, Pakistan, USA, China, Chad. Merocco and
Bangladesh. The total area of sesame cultivation is 690 thousand acres and production
is 21 thousand mt (BBS, 2004). In Bangladesh, it ranks third in terms of area and fifth
in terms of production among the oil crops (BBS, 2003). In Bangladesh, the crap can be
cultivated both in kharif and auumn seasons but two third of sesame is produced in
kharif seasons of the year. Fandpur, Khulna. Pabna, Bansal, Comilla, Rajshahi, Jessore,
Feni. Rangpur. Sylhet and Mymensingh are the leading sesame producing arcas of
Bangladesh (BARI, 1999). The national average seed yield is 616 kg ha'' (FAQ. 1988),
which is too low compared to other sesame producing countries of the world. The

sotential yield (1200-1400 k ha'') of sesame is much higher than the average yield.
F £ i

Sesame is rich in oil (42-45%), protein (14-20%) and carbohydrate (20%) (BARI,
1994). The oil of sesame is mostly used lor edible purpose due to its superior quality

beeause it contains less amount of eurocic acid and high amount of linoleic acid which



is heneficial for human health. Sesame is the second largest source of edible ol in
Bangladesh (Kaul, 1986). The oil is odourless, colorless and remains liguid at low
temperature. In Japan, it is an important domestic and commercial cooking oil and has
many additional uses. In Bangladesh and in various parts of Indian subcontinent,
sesame sceds are used in baking and sweet making in many forms, It also meets the
other purpose such as margarine manufacture, use as lubricant for vehicle, disposing
agent with insecticide, soap, paint, perfumery industry and in pharmacecuticals as an

ingredient of drugs. Sesame eil is also used as hair oil in Bangladesh.

Bangladesh is highly deficit in edible oil. A large number of oil seed crops are grown in
the country but the level of yield is generally low. Every year a large amount of foreign
currency is being drained out for importing oil. Bangladesh imported 376 thousand mt
of oil from other countries costing an amount of Tk, 457 crorcs in 2002-2003 (BBS.
2004). The acute shortage of edible oil in the country is increasing day by day due to
rapid growth of population. Until the production is maximized in the country this
condition will continue. Sesame is water sensitive but drought tolerant crops, It can be
srown successfully in sandy to silty textured soil under rainfed condition. Yield of
sesame is very low in Bangladesh in comparison to other countries. The main reasons
for low yield of sesame in Bangladesh are various biotic and abiotic stresses, lack of
high vielding varieties, lack of proper management and use of low levels of inputs.
Poor photosynthetic efficiency and unfavorable partitioning of the photosynthates to the
reproductive plant parts might be another reason for low yield, The yield difference

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



of sesame through adoption of high viclding varieties. crop rotation, application of

fertilizer especially nitrogen and phosphorus.

Improved agronomic practices to rtaise the yield and quality of oil seed crops are
required to be determined, Fertilizer dozes and sced rates for mustard and sunflower
and phosphorus requirements for groundnut have been determined. However, research

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

Nitrogen and phosphorus are two key nutrient elements to influence the seed yield.
Nitrogen is one of the important nutrient elements that accelerate the growth of plant. I
is also an important constituent of chlorophyll and takes part in protein synthesis. So
nitrogen is essential for developing living tissues and thereby enhances the seed yield.
But it is unfortunate that nitrogen content of Bangladesh soil is very low and

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

Phosphorus is an important nutrient for all crops in general. It is a key constituent of
ATP and it plays a significant role in the energy transformation in plants (Sankar et al.
1984) and also in various physiological processes (Sivasankar et al. 1982). Phosphorus
plays a vital role in seed formation and its quality improvement. Sesame responds
favorably to phosphorus application in a variety of soil. An adequate supply of
phosphorus is needed during the growing period of sesame for maximizing vield (Esho

and Shekin, 1993). Deshmukh et al. (1990} reported that phosphorus played a



beneficial role in sesame growth by promoting root development and thereby ensuring

a good seed yield.

However, systematic and comprehensive research effort on fertilization with nitrogen &
phosphorus fertilizer to explore the yield potential in sesame is inadequate and sporadic.
So an experiment was undertaken to investigate the effect of different level of nitrogen

and phosphorus on the yield and yield arttributes of sesame.

Objectives of the research:
i. To determine the optimum dose of nitrogen for sesame,
ii. To determine the optimum dose of phosphorus for sesame, and

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

SEsame.




Chapter 2

REVIEW OF LITERATURE

A huge number of research works have been carried out on various aspeets of
management practices for higher productivity of sesame, Still intensive research on
improving its yield and quality is in progress. Yield and yield attributing characters of
sesame are complex character and these are greatly influenced by environmental factors
like temperature. rainfall and humidity, variety used and agronomic practices like
fertilization, irrigation, seed rate, sowing time and spacing. Among the factors nitrogen
and phosphorus fertilization are important for the production of sesame. The
information available on this area generated from different studies have been reviewed

in this chapter.

2.1 Effect of phosphorus

Plant nutrient especially phosphorus is a key input to increase productivity. Sesame
responds favorably to phosphorus application in a variety of soil. Phosphorus
application increases vield and yield attributing characters of sesame. Zaidi and Khan
(1981) reported that seed vields of sesame were found to increase by 81, 106 and 175
ke ha” by the application of 183 kg super phosphate along with 72 kg urea and 163

nitrophos ha 'respectively.

Seo ef al. (1986) conducted a [ield wial with sesame and reported that seed yield (1.01 1

ha') was the highest with 80 kg P»Os ha™ along with 80 kg N and 180 kg KO ha'',



In India Jain et al. (1989) carried out a field experiment during the early rainy summer
season. They found that increasing phospherus rate from 0 to 15 and 30 kg P2Os ha'!
increased average seed yields of sesame [rom 1.16 tol.43 t ha-i, respectively. Pauste
and Maiti (1990) also obtained 725, 829, and 854 kg seed ha™ with 0, 40 and 80 kg
P20s ha! respectively.

Deshmukh er al. (1990) carried out a field experiment in India on four phosphorus
levels 0, 25, 50 and 75 kg ha”' on sesame crop. They observed that rate of 75 kg P20s

ha ' significantly increased number of capsules plant” and seed vield.

Prakasha and Thimmegowda (1992) conducted field trial with sesame grown with 25
and 50 kg P2Os ha' during the early rainy season of 1987. They reported that
application of 30 kg P2Os ha! increased the number of capsules plant” seeds capsule’’

and seed yield. Maiti and Jana (1985) also found simlar results.

In the study Ashok ef al. (1992) opined that optimum phosphorus rate for sesame
production appeared to be 30 kg P;Osha | Dwivedi and Namdeo (1992) conducted an
experiment in India on sesame with different rates of phosphorus (J, 15 and 30 kg P20s
ha''. They stated that application of 30 kg P20s ha'! increased seed vield significantly

over no phosphorus application,

Behera e al. (1994) conducted a field trial on sesame growth with 0-45kg P20s ha''.
They noticed that application of phosphorus up to 45 kg ha' increased number of

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



PsOs ha™' increased vield attributes and yield of sesame in the experiment of Throve ef
al, (1997).

An experiment on sesame was conducted by Mahalonabis ef al. (1999) with different
phosphorus levels 0, 25 and 50 kg P;0s ha™'. They found that the dose of 50 kg P,0s ha’
' was most effective in increasing the number of capsule plant”, seeds capsule” and

seed yield.

Kalita et al. (1994) conducted a field experiment at Gossaigaon, Assam in the 1988-90
winter seasons on sesame cv. TC 25. They stated that yield of sesame was highest with

4{ k}-.:_’. P:Gs

In Bangladesh, Ali er al. (1997) carried out a field expenment during the kharif season.
They responded that number of branches plant”, capsule plant’ and seed yield ha”
were significantly improved by phesphorus application up to 60 kg P-Os and it was
statistically identical with 40 kg P;Osha™. Such type of variable response of sesame 1o

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

Phosphorus plays a beneficial role in increasing the vield as well as oil in sesame.
Pawar ef al. (1993) reported that application of 60 kg P2Os ha'! increased seed oil
content of sesame. Mankar ef al. (1995) also reported that application of kg P2Osup to
50 kg ha! increased the oil content in sesame seeds over the control. Thakur er al.
(1998) noticed that addition of 30 kg P,0s ha' resulted in significant increase in the

seed oil yield of sesame.



2.2 Effect of nitrogen

Rahman ef al. (2003) conducted an experiment on response of sesame to sowing dates,
nitrogen fertilizer and plant population in sandy soil to investigate the effects of sowing
dates (10 & 25 May and 10 June), N fertilizer rate (60,80 and 100 kg feedan™ and plant
population 70000, 35000, 235000 plants feddan™) on the performance of sesame
ov.Giga32. The height of the first branch and first capsule as well as the length of the

fruiting zone was highest at 60 kg N feddan™.

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

(.079 L ha™'), 1000 seed weight (3.42 g}, oil content (45.88 %) and protein content.

Vijan ef al. (1987) found thal application of nitrogen at 40 kg ha' to sesame cv. C-6
increased sced yield from 0.73 1o (.98 t ha™, seed oil content from 48,1 to 56.3% and
protein content from 19.4 to 20.9%, [urther increases in mitrogen rate to 120 kg ha™

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

Kumar and Prasad (1993) in a [ield trial found that seed yield of sesame increased with
nitrogen fertilizer rate from 0.13 t ha™ (without nitrogen) to 0.92 t ha. with 90 kg N ha®
! but seed oil concentration was highest (47%) with 30 kg N ha”' and after this oil

content was in decreasing trend.



Kadam (1989) stated that application of nitrogen (ol 0, 25 or 50 kg N ha') to sesame
cultivars increased seed yield with increasing nitrogen rates up to highest levels while

seed oil content decreased.

Mitra and Pal (1999) in field experiment in West Bengal, India observed that dry matter
production plant”’, number of capsule palnt”'. sceds capsule”, and seed yield of sesame
were signilicantly increased up to 100 kg N ha™'. Further increase in nitrogen decreased
the seed yield and vield contributing characters. For seed yield, the response to apply
nitrogen was shown to be quadratic in nature and maximum response (0,90 kg seed kg

N} was observed at 100 kg N ha™

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

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

Seed, oil and protein vields of sesame increased significantly with application of
nitrogen and P>Os (Thakur er af. 1998). They applied 30, 45 or 60 kg nitrogen and 20,
30 or 40 kg ha-1 and found that 45 kg N ha™ and 30 kg P ha' is suitable for optimum

yield,

Dwivedi and Namdeo (1992) observed in a field experiment in the monsoon season of
1987-89 on clay loam soil at Madhya Pradesh, India: seed yield of sesame cv. JT-7

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

retums decreased,



Shrivastava and Tripathi (1992) in a field experiment at Raipur, Madya Pradesh, India
observed that nitrogen rates (30, 60 or 90 kg ha™ ) increased the seed yield from (.87 t

ha' with 30 kg N ha™ to 1.27 t ha” with 90 kg N ha”

Prakasha and Thimmegowda (1992) stated that seed yield of sesame cv. Kanakapura
local grown on sandy loam soil increased with increasing nitrogen rate from 0 to 60 kg
N ha”'. It was also observed that high dose of nitrogen increased the susceptibility of

sesame plant to water stagnant.

Tadhay ef al. (1992) stated that seed yield and protein content of sesame increased with
inereasing nitrogen rate up to 120 kg ha’' in sesame variety cv. Punjab 1. But higher

nitrogen dose increased the susceptibility to Fusarium,

Mondol er al. (1997) conducted a field trials 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, number of capsules plant” number of capsules plant”, number of
seeds capsules”, 1000 seed weight, seed yield and protein yiclds were increased
significantly with increasing nitrogen rates but harvest index and oil content were not

sigmificantly affected.

Patra (2001) in ficld trials in sesame cv. Kalika, used four levels of nitrogen (0, 30, 60
and 90 kg ha™') in Chiplima, Orissa. India. He reported that plant height, braches plant-1,
capsule plant’', seeds capsule’, capsule length, 1000 seed weight and seed yield

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

10



increased with increasing rates of nitrogen up to 90 kg ha™' but oil yield increased with
increasing nitrogen rate up 60 kg ha”' Harvest index was not significantly affected by N

application.

Ahmed et al. (2001) carried out a field experiment during the summer season of 1996-
97 in Pakistan to study the response of sesame genotypes (92001 and TS3) to different
rates of nitrogen (0, 40, 80 and 120 kg ha''), Application of nitrogen at 120 kg ha
sipnificantly increased the seed and stalks yield, protein and oil content of ev. TS3 than

n 92001.

Ravinder et al. (1996) stated that the seed yield of sesame was highest with 100 kg N
ha" Uptakes of nitrogen. phosphorus and potassium were positively correlated with

yield.

Pathak ¢ al. (2002) in a field experiment observed the effect of nitrogen level {0, 15, 30
and 45 kg ha') on the growth and yield of sesame (5. indicum). They found that
application of nitrogen at 45 kg ha! produced the highest plant height (74.3 cm),
number of branches plant'] {4.50), number of capsules p!unt'1 (39.0 cm) and 1000 grain
weight (2.91 g). N at 45 kg ha'! also recorded the highest values for seed yield (6.95

and 7.25 g ha™).

Om et al. (2001) conducted a field experiment in Uttar Pradesh, India with four levels
of nitrogen (0, 30, 60 and 90 kg ha™) on sesame. They stated that application of 90 kg
N ha” vielded highest number of capsules plant”!, seeds capsules”, 1000 seed weight,

seed vield, straw yield and harvest index.

11



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

vield and oil vield with 45 kg N feddan™ ( 1 feddan =0.42 ha),

Dixit et wf. (1997) stated that the productivity of sesame cv, TC-25 and Rauss-17
significantly increased by nitrogen dose. Application of nitrogen up to 60 kg ha’

increased seed yield significantly and gave highest net profit.

Sharma et al. {1996) in a field experiment observed that sesame cv. FC-25 produced
higher plant height, number of capsule plant”', seed capsule™’, seed vield and straw yield

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

Tiwart and Namdeo (1997) observed that application of nitrogen at the rate of 90 kg ha
' produced the highest seed vield. Seed oil content were also increased with increasing

nitrogen rate,

Serala er al. (2002) conducted an experiment in Tirupati, Andhra Pradesh, India to
determine the effects of nitrogen on the yield and yield components of sesame under
dry land conditions. Nitrogen at 60 kg ha™ recoded more number of capsule and seeds
per capsule which was at per with 45 kg N ha”' + Azospirillum treatment, The highest
seed yield was obtained with application of 60 kg N ha'', which was at per with 45 kg

Nha' + Azospirllum.

Patil et al. (1996) in a field experiment found that sesame cv. Padma produced highest

mean seed yield and net returns at the rate of 50 kg N ha™',



Imayavaramban er al. (2002) evaluated the productivity of sesame as influenced by
nitrogen level with or without Azospirillum inoculation in Tamil Nadu, India. They
observed that application of an extra 25% of nitrogen than the recommended in
combination with seed inoculation with Azospirillum significantly increased the seed

vield, net income and benefit cost ratio.

Thakur et al. (1998) conducted an experiment at Raigarh, Madhya Pradesh in rainy
scasons, sesame cv. Gujrat | was given 30), 45 or 60 kg N and 20, 30 or 40 kg P-Os ha',

Seed yield and oil yields increased significantly with up to 45 kg N and 30 kg P.Os ha™.

Sharma ef al. (1993) in a field experiment in sesame cv. C7, TC 25, and Vinayak, used
four levels of nitrogen (0, 15, 30 or 45 kg N ha™') in Diphu, Assam. They stated that

seed yields increased with increasing N rate.

Allam (2002) in a field study evaluated the effects of gypsum (0. 500 and 1000 kg
teddan™) and nitrogen (45, 60 and 75 kg Feddan"} rates on sesame cv. Giza 32,
Gypsum was applied during sowing and 55 days after sowing and nitrogen was applied
after thinning and 3 weeks thereafter. He found that increasing gypsum and nitrogen
rates mcreased plant height, length of fruiting zone, number of oil percentage of sesame.

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

Seed yield per plant was positively correlated with plant height, fruiting zone, number
of branches and capsule number, The number of capsules was positively correlated with
the number of branches. Plant height showed a positive correlation with first capsule

height. fruiting zone length, seed vield per plant feddan™ and seed index. First capsule



height was positively correlated with seed index and seed yield feddan ', Capsule

number was negatively correlated with seed index.

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 vield (1522 kg ha'!y during summer than lower nutrient level.

Paul and Savithri (2003) undertook a study to evaluate the possibility of using
hiofertilizer either alone or as supplements to chemical fertilizer for sesame cv, Thalak
grown in summer rice-fallow in mannuth, Kerala, India, during January, Apnl 1995,
The treatments included the recommended dose of inorganic nitrogen at 30 kg ha™
alone, inoculation of Azospirillum or Azotobacter each at 600 g ha™ along with 25% or
50% mitrogen, either with or without lime at 600 kg ha' and an absolute control. The
plots that received the recommended dose of nitrogen (30 kg N ha™') alone produced the
tallest plants with the highest number of branches plant”’ and dry matter. The highest
number of capsule plant.;, number of seed capsule’ and seed yield also found when 30

ke N ha! was applied.

Sujathamma et al. (2003) conducted an experiment on the direct and residual effects of
N fertilizer in rice-groundnut-sesame cropping system and found that the seed yield
was highest with 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
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(25%) + urea (75%), FYM (25%) + urea (75%), green manure ( 23%) +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 (30 kg N ha''). They found that, the
number of capsule plant™, seed and stalk yield of sesame was highest in case of 60 kg
N ha”' (100% recommended dose) and application of nitrogen a green manure ( 509) +
FYM (50%) but highest number of seeds capsule”' and 1000 seed weight were obtained

with the application of 100% of the recommended dose.

Gnanamurthy er 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

ha™.

Tiwari et al. (2000) in a field experiment nitrogen (135, 30 or 60 kg ha™') and sulphur (0.
15 or 30 kg ha') were applied to sesame varieties (TKG21, TKG22 and Rs226) in
Madhaya Pradesh, India to investigate optimum dose of nitrogen and sulphur, They
found thal significant improvement in growth and yicld (plant height, number of seeds
capsule’. 1000 seed weight and straw yield) was observed for nitrogen at 60 kg ha''

compared with 15 kgha™.

Subrahmanivan and Arulmozhi (1999) conducted a field experiment at Vridhachalam,
Tamil Nadu with sesame cv. VS 9104 and VRI 1. They apply nitrogen (0, 35, 45 or 55
ke ha'') and found that yield and yield component values: plani height, number of
branches plant”', number of capsule plant”', number of seed capsule’ increased with

increasing nitrogen rate.



Parihar er al. (1999) in a Geld experiment on clay loam soil observed that yield of

sesame (S indicum L.) increased with increasing nitrogen rate up to 80 kg ha',

Sumathi and Jaganadham (1999) stated that among four cultivars of sesame cv.
Madhavi produced the highest seed yield in a trial. Seed yicld of all varieties increased
up to 60 kg N ha and further increase in mitrogen rate the yield was not increased

significantly.

Singh et al. (1997) in a field experiment on a sandy clay loam soil Madhya Pradesh,
India found that sesame (cv. JT7) performed better in terms of mean seed yield and net
returns with 10 t ha™ poultry manure alone than 40, 80 or 120 kg N ha™ or combination

of 10 ton poultry manure with them.

Chaubey et al. (2003) conducted a field trial in Uttar Pradesh, India during kharif
seasons of 1997-98 to study the response of nitrogen on yield and yield attributes of
sesame (Sesamum indicum cv. T-4). The vield and yield atiributes of sesame were
significantly increased with the application of different levels mitrogen (0, 15, 30, 45

and 60 kg ha'"),

On the basis of the findings presented in this review of literature, it is clear that seed
vield and yield attributing characters of sesame is influenced by nitrogen and

phosphorus fertilization.
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Chapter 3

MATERIALS AND METHODS

The experiment was carried out during the period from mid August to mid November
2006 at the Agricultural Field Laboratory, Sher-e-Bangla Agricultural University,
Dhaka. The experiment was designed to study the performince of sesame under

different nitrogen and phosphorus level.

3.1 Description of the experimental site

3.1.1 Site and soil

The experiment was conducted at the Field Laboratory, Sher-e-Bangla Agricultural
University, Sher-c-Bangla Nagar, Dhaka-1207 that lies between 90" 22" longitude and
23" 41'N latitude at an altitude of 8.6 meters above the sea level. The land belongs to
the Agro-ecological zone of **Madhupur Tract™ (AEZ 28} of Nodda soil series. The
topography is high and the soil texture is silty loam having P"5.47-5.63. The chemical

and physical characteristics of the experimental soil have been presented in Appendix 1L

3.1.2 Climate and weather

The climate of the locality is sub tropical. The climate is characterized by high
temperature and heavy rainfall during kharif season (march-september) and scanty
rainfall in rabi season. The prevailing weather data during the study period have been

presented in Appendix ii.
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3.2 Experimental design and layout
The experiment was laid out in a Randomized Complete Block Design (RCBD) with
three replication. The size of each unit plot area was 3m x 2m. The adjacent blocks and

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

3.3 Planting Materials

The variety BARI Til-2 was used as the test crop. The seeds were collected from the
0il Seed Division of Bangladesh Agricultural Research Institute, Joydevpur, Gajipur.
BARI Til-2 is a recommended variety of sesame, which was developed by the national

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

The salient features of the variety are:
o Plant height is 100-120 ¢m

e Leaves are green and broad, upper leaves are narrow
e Seeds are black colors

¢ Flowers are light rosy colors

e Soil salinity tolerance 1s medium (6-7 ds/m)

e Life cycle is 90-100 days

¢ Capsule plant’ are 60-70

s Seeds capsule’ are 60-70

» Average yield is 1200-1400 kg ha”
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3.4 Treatments under study

There were two factors viz. Nitrogen and Phosphorus

A. Nitrogen level : 4

1. No nitrogen (Np) i.e control
2. 30kgNha' (N

3, 45kgNha' (Ny)

4, 60ke N ha' (Na)

B. Phosphorus level : 4

[

. No phosphorus (Py) i.e control
2. 60ke P,0; ha''(P))
3. 70 kg P2Os ha™'(P2)

4. 80kg P2Os ha'(Ps)

Combination of the treatment
1. No nitrogen and no phosphorus i.e control (NoPy)
2. OkgNha'+ 60kg P20sha’ (NoP))
3. OkgNha'+ 70 kg P;Osha’ (NoP2)
4. OkgNha'+ 80kgP;0sha’ (NgP;)
5. 30ke N ha'+ 0O kg P-Os ha' (NPg)
6. 30kgNha'+ 60 kg P,0s ha™ (N,Py)
7. 30ke N ha'+70 fcg P20 ha! (N;P1)

8. 30 kg N ha''+ 80 kg P,Os ha” (N,P3)
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9, 45 kg N ha'+0 kg P,Og ha'! (NaPp)

10. 45 kg N ha''+ 60 kg P,Os ha (N2P))
11. 45 kg N ha'+ 70 kg P0s ha™' (N2Pa)
12, 45 kg N ha''+ 80 kg P,0s ha'' (N1Py)
13. 60 kg N ha'+ O kg P-0s ha™ (N;Po)

14. 60 kg N ha''+ 60 kg P,0s ha (NJP))
15. 60 kg N ha''+ 70 kg P2Os ha! (NaP2)

16. 60 kg N ha''+ 80 kg P2Os ha'' (NyP3)

3.5 Land preparation

The cxperimental land was first opened on 7 August, 2006 using a power filler and
subsequently three ploughing with country plough were done followed by laddering to
obtain the desirable tilth. The land was prepated by removing all uprooted weeds,

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

3.6 Fertilizer application

Cowdung was applied at the rate of 10t ha' during land preparation. Other fertilizers
were applied at the rate of 50 K20, 110 kg S, Skg Znand 10 kg B ha't in the form of
muriate of potash, gypsum, zinc sulphate and boric acid, respectively. Nitrogen and
phosphorus was applied as per treatment in the form of urea and triple super phosphate.
Hall of the urea and all other fertilizers were applied during final land preparation. The

remaining amount of urea was applied as top-dressing at 30 days afler sowing.
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3.7 Germination test
Before sowing the germination test of seed was done in petnidish in laboratory

condition and percentage of sced germination was found to be 95%,

3.8 Seed rate and sowing

The seeds were sown at the rate of 8 kg ha” by hand on 14 August 2006, Seeds were
treated with vitavex-200 at the rate of 2.5 ¢ kg of seeds before sowing. Finally on
prepared land, small furrows of approximately 5 em depth were made by hand rake
along the desired row just before sowing. Row to row distance was 30 cm. The
recommended plant distance of 5 cm was maintained by thinning plants at 13 DAE.

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

3.9 Intercultural operations

3.9.1 Weeding and thinning

Two times weeding were done manually at 15 and 30 days after sowing using nirl.
Drainage operation for draining out of rain water was done as and when required for

proper growth and development of crop.

3.9.2 Irrigation and drainage
One pre-sowing irrigation was done before 1 week of seed sowing for good
germination. Further no irrigation was given as there was rainfall durng

experimentation. Sometimes there was excess water which was drained out.



3.9.3 Pest management
To protect the seedlings from the attack of cutworm and aphid a systemic insecticide

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

J.10 General observation
The experimental field was frequently observed to see any change in plant characters,
pest and disease attack on the crop. The general condition of the crop was good from

beginning 1o the end. There was no infestation by serious pest and disecase.

3.11 Harvesting and sampling

The crop was harvested on 17 November 2006. The crop was harvested plot-wise when
about %07 of the capsules became mature, Before harvesting ten plants are selected
randomly from each plot and tagged. After harvesting, the plants were bundled, tagged
properly and brought to the threshing floor. The bundles were dried in open sunshine
for 3 days. The seeds and stover were then separated, cleaned and dried in the sun for 3

to 4 consecutive days for achieving safe moisture of seed.

3.12 Threshing, drying, cleaning and weighing

After threshing the plants were brought to the threshing floor and sundried [or
consecutive threc days. Threshing was done by beating with sticks and also hand
shelling, The seeds thus collected were dried in the sun for reducing the moisture in the

seeds Lo a constant level. The dried seeds and straw are cleaned and weighed.
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3.13 Caollection of data

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

following yield and yield attributes parameters.

1. Plant height (cm)

2, Number of branches plant™
3. Number of capsules plant™
4. Number of seeds capsules'
5. Length of capsules (cm)

6. 1000-seed weight (g)

7. Seed yield plot”

8. Seed vicld (kg ha!)

0. Stover yield (kg ha"}

10. Biological yield (kg ha™)

11. Harvest index (%)

3.14 Outline of the data recording
A brict outline of the data recording is given below-

Plant height (cm)

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

to the tip at harvest and mean plant height was determined in em,
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Number of branches plant™

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

and then averaged.

Number of capsule plant’
All the capsule borne on all ten samples plants of each unit plot were counted 1o

determine the average number of capsule plant™,

Number of seeds capsule”
From each sample plant of ten sampled plants, 5 capsules were randomly selected and
all the seeds of them were counted, the number of seeds capsule”'was determined by

averaging the data.

Length of the capsule (cm)
Ten capsules were randomly sclected [rom cach sample plant of each unit plot. The
length of each capsule was measured using a measuring tape and finally plot wise

average capsule length was determined,

1000-seed weight (g)

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

an clectrical balance.
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Seed yield (kg ha™)
The crop was harvested at full maturity, seeds were separated out from the capsule,
cleaned and dried in the sun to bring them safety moisture contenl of seed and there

after the weight of the seed was taken and converted to yield kg ha'',

Stover yield (kg ha™)
After separating the seeds from the crop, the stover was sun dried to constant weight

and the stover vield was recorded in terms of kg ha™,

Biological yield (kg ha™)
The summation of seed vield and above ground stover yield per hectare was the

biological yield.

Harvest index (%)

Harvest index was determined by the following formula:

Grain yvield (kg Im’J}
Harvest index (%)= —— 3 x 100
Biological yield (kg ha™)

3.15 Statistical analysis

All the collected data were analyzed following the analysis of variance (ANOVA)
technique and the mean differences were compared by Least Significant Difference

(L.SD) using a computer operated programmed named MSTAT.



Chapter 4

RESULTS AND DISCUSSION

The experiment was conducted to evaluate the effect of nitrogen and phosphorus on
yield and yield attributes of sesame. The parameters studied were plant height, no, of
branches pi:mL", number of capsules plant™, number of seeds capsule”, length of
capsule, 1000 sced weight, seed yield plant™, stover yield, biological yield and harvest
index. Results of the experiment have been presented in Tables | & 2. 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 appendix {IV & V). The

results have been presented and discussed characterize as below

4,1 Plant height

4.1.1 Effect of nitrogen

The prime nutrient element nitrogen had a significant effect on plant height of sesame
(Appendix IV). Plant height increased with the increased rate of nitrogen (Fig 1). The
tallest plant of 117.68 em was observed from 60 kg N ha” which was significantly
different from second highest plant of 111.94 em obtained from 45 kg N ha”. The
lowest plant height of 98.49 em was recorded [rom control. Increased height might be
due to higher availability and uptake of nitrogen which progressively enhanced the
vegetative growth of the plant. Similar effect of nitrogen on plant height was also

observed by Pathak ef af, (2002), Patra (2001) and Allam (2002).
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Fig. 1 Plant height of sesame at harvest as affected by different nitrogen levels
(LSD 0.05= 1.57)

4.1.2 Effect of phosphorus

The level of phosphorus fertilizer had significant influence on plant height (Fig. 2). The
tallest plant of 114.61 cm was observed from 80 kg P ha™ which was significantly
different from the second plant height of 112.38 cm obtained from the treatment P2 (70
kg P2Os ha™). Plants grown without phosphorus gave statistically the shortest plant
height of 100.39 cm while treatment Py (60 kg P;Os ha™) produced plant height of
106.4 cm which was statistically lower then that of P; treatment. Chaplot (1996)

observed similar findings.
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Fig. 2 Plant height of sesame at harvest as affected by different phosphorus
levels (LSD 0.05 =1.57)

4.1.3 Combined effect of nitrogen and phosphorus

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

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

N ha' and 70 kg P.Os ha' produced the tallest plant of 123.6 cm which was

statistically similar to 122.9 em (N3P3) and 120.5 cm (N2P3) but was significantly

higher than the rest values of plant height. The treatment of (45 kg N x 70 kg P20s)

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

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

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

from the treatment combination of control treatment T (NoPg). Like individual effect of

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

control treatment combinations gave significantly the lowest plant height.
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Fig. 3 Interaction effect of nitrogen and phosphorus levels on the plant height of
sesame at harvest (LSD 0.05=3.14)

4.2 Number of branches plant™

4.2.1 Effect of nitrogen

N fertilizer had a significant effect on number of branch plant”. The highest number of
branch plant ' (2.29) was recorded from the treatment of nitrogen at 45 kg N ha™ which
was statistically similar with that of second highest (2.24) treatment of 60kg N ha™. The
minimum number of branch plant ~' was produced by control treatment (Fig. 4). It is
evident from the result that application of nitrogen with increasing rates increased
number of branch plant”, Sinharoy ef al. (1990), Thakur et al. (1993). Mondol ef al.
(1997), Pathak er al. (2002), Patra e al. (2001) and Subrahmaniyan. Arulmozhj (1999)

reporied that 45 kg N ha"! increased number of primary branches plant o,
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Fig. 4 Number of branches plant” of sesame at harvest as affected by different
nitrogen levels (LSD 0.05=0.14)

4.2.2 Effect of phosphorus

Phosphorus had significant effect on number of branches plant”. The highest number of
branches plant™ (2.12) was recorded from the treatment of phosphorus at 70 kg P05
ha” which was statistically similar with that of second highest number of branches
plant” (2.02) obtained from the treatment of 80 kg P;0s ha™'. The minimum number of
branches 1::~lzmt'J was produced by control treatment (Fig. 5). Ali. et al. (1997) in
Bangladesh got the significant response of phosphorus application upto 60 kg P20s in
branch plant”, capsule plant” and seed yield ha'. It is evident from the result that
application of phosphorus with increasing rates increased branches plant™.
Satyanarayan ef al. (1996) also observed that with the increase of phosphorus yield and

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

4.2.3 Combined effect of nitrogen and phosphorus

Interaction effect of different levels of nitrogen and phosphorus under study caused
significant variation in sesame plant on number of branches plant " as revealed from
(Appendix IV). It is revealed from the Fig. 6 that treatment of 30 kg N x 60 kg P20
produced the highest number of branches plant” (2.43) which was statistically similar
to 45 kg N x 80 kg P;05(2.40), 60 kg N x 60 kg P20s(2.35), 60 N x 70 kg P205(2.33),
45 kg N x 60 kg P05 (2.28), 30 kg N x 70 kg P;0;5 (2.23) and 70 kg N x 80 kg P20s
(2.20) but was statistically higher than those of the rest combine treatments. The lowest
number of branches plant”’ (1.033) was obtained from the treatment of control. It
appears from the results of interaction effect that interaction among all high levels of

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

4.3 Number of Capsules plant ™

4.3.1 Effect of nitrogen

Level of nitrogen fertilizer significantly influenced the number of capsules plant™
(Table 1). The highest number of capsules plant ' (33.82) produced by 45 kg N ha'
was statistically similar with that of the second highest (33.03) number of capsules
p]ant“' obtained from the treatment of 60 kg N ha” while the lowest number (24.34)
was produced from control treatment (Ny). The number of capsules 28.96 plant’
obtained from the treatment of N; (30 kg N ha™') was statistically higher than that
obtained from control (Np) but lower than thosc obtained from N; and Nj treatments.
From the result it appears that capsules plant” increased due to the increased rate of
nitrogen application upto certain level but excess application of nitrogen enhanced the

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

N increased capsules plant .

Table 1 Yield attributes of sesame e¢v. BARI Til-2 as affected by different
nitrogen and phosphorus levels

Treatments = No.of capsules | Lengthof | Number of 1000-Seed
plant™ capsules | seeds capsules™ | weight (g)
(em) ]
N 0 24.34 1.73 49.06 247
Level | 30 28.96 2.09 60.72 274
45 33.82 2.92 65.02 3.07
60 33.03 2.92 63.43 3,06
P 0 25.43 1.81 54.06 242 |
level | 60 | 28.90 237 59.67 2.90
70 33.19 2.78 62.28 3.08
BEL 32.63 2.70 62.22 2.94
. LSD 1.28 0.13 1.58 0.16
CV(%) 5.09 6.50 3.17 6.93 |

4.3.2 Effect of phosphorus

Phosphorus had significant effect on the number of capsules [:-Iznml'l (Table 1). The
highest number of capsules plant™ (33.19) was produced by 70 kg P.Os ha™. It was
statistically similar with that of the second highest number of capsules plant”' (32.63) of
80 kg P20s ha while the lowest number (25.43) was produced [rom control lreatment.
Ali ef al. (1997) reported that number of capsules plant’! was significantly increased by
phosphorus fertilizer application. The similar findings were also reported by

Mahelonabis et al. (1992), Prakash and Thimegowda (1992) and Deshmukh et «f.

(1990).



4.3.3 Combined effect of nitrogen and phosphorus

Interaction effect between different levels of nitrogen and phosphorus under study
caused no significant variation among the number of capsules plant” in sesame
(Appendix V) and (Fig. 7). Numerically, the highest number of capsules plant” (37.40)
was observed in the treatment N3P; (60 kg N x 70 kg P»0Os) which was [ollowed by
NaP; (37.10), NaP; (36.58), NaP5 (35.45), NaP, (33.12), NyPs (32.25), NyP2(31.23), NyP;

(28]'[}}, NuPz (2?.[’4_], Nupgl {25.23}, N]Pu [24-.25)-. N{IIPI (?-3 .32} and N{)Pn {Eﬂ.??] hﬂi]’lg
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Fig. 7 Interaction effect of nitrogen and phosphorus on the number of capsules
plant” of sesame (LSD = NS)



4.4 Length of capsule

4.4.1 Effect of nitrogen

Nitrogen had significant effect on the length of capsule Table 1). The longest capsule
(2.92 cm) was produced by 45kg and 60kg N ha” which were significantly different
from the second highest (2.09 em) obtained from the treatment of 30 kg N ha, The

shortest length (1.73 em) was found [rom control.

4.4.2 Effect of phosphorus

Length of capsule differed significantly due to application of different levels of
Phosphorus (Table 1), The longest capsule of (2.78 em) was found by applying 70 kg
P>0s ha'! which was statistically similar to that of 2.70 cm of 80kg P20O- ha”' but was
significantly superior to 2.36 ¢m and 1.80 cm obtained respectively from 60 kg and O

kg P2Os ha' while 1.80 cm was significantly the lowest length.

4.4.3 Combined effect of nitrogen and phosphorus

Significant variation in the length of capsules was observed due to interaction effect of
different levels of nitrogen and phosphorus (Appendix IV). The longest capsule (3.503
cm) was observed in the treatments combination N3Py (45 kg N x 70 kg P,0s) which
was statistically similar to NaP1(3.40) while the later was similar to NaPz ( 3.20) which
was again similar to NiP; (3.10). But N3Ps (3.10) was similar to NaP; (2.87) and 2.87
was similar o NaPy (2.63) and 2.63 was similar to NaP; (2.53) and in that way NaPy was
similar to N P. and N;P; was similar to NP, and N, P; was similar to N2Py while NyPy

produced the shortest length (1.20 cm) of capsule (Fig. 8)
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Fig. 8 Interaction effect of nitrogen and phosphorus levels on the length of capsule
of sesaume at harvest (LSD 0.05 = 0.06)

4.5 No. of seeds capsule’

4.5.1 Effect of nitrogen

Number of seeds capsule” was significantly influenced by the level of nitrogen (Table 1).
The highest number of seeds capsule” (65.02) found from the application of nitrogen at
45 kg ha™ was significantly different from the second highest number of seeds capsules™
(63.43) obtained from the treatment of 60 kg N ha™. The lowest number of seeds capsule”
! was found from the control treatment. Similar findings were reported by Tiwari er al.

(2002), Subrahmanyan and Arulmujhi (1999) and Chaubey et al. (2003).
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4.5.2 Effect of phosphorus

Plants grown without phosphorus fertilizer pave the lowest number of seeds capsule”’
54.06 (Table 1). Phosphorus fertilizer had a significant effect on number of seeds
capsule”. The highest number of seeds capsule’ (62.28) was recorded from the
treatment of 70 kg P»Os ha™ which was statistically similar with that of 80 kg P,Os ha'
{(62.22), Treatment P» (60 kg P:0s) produced 59.67 seeds t:upsu[e" which was
statistically lower than those of treatments P; and Py but was superior to Py (54.06)
obtained from the control treatment. Similar results were abtained from the reports of

Deshmukh er al. (1990}, Jain ef of. (1989) and Sco ef al. (1986),

4.5.3 Combined effect of nitrogen and phosphorus

Interaction effect of different levels of nitrogen and phosphorus under study showed
significant variation on number of seeds capsule™ at 1% level of probability (Appendix
V). It 15 observed from the (Fig.7) that interaction of treatments of Nz (45 ke N) and Ps
(80 kg P20:) showed the highest number of seeds capsule'(67.83) which was
statistically similar to N2P; (66.84), W P, (65.55), NoP, (64.92) and N;P, (64.76) while
the last variable (64.76) was similar to NP1 (63.76), N\ P; (61.94) and NoPy (60,51) and
apain 60.5] was similar to N:Py (59.33). Treatment (NoP:) produced 52.27 seeds
capsule" which are similar to (NgP3) and (N, Py) producing respectively 52.11 and
51.62 seeds E_‘EpSulE-l but was significantly higher than (NyP,) and (NgPy) while the later
two are similar to each other. It appears from these findings that production of number

seeds capsule” increased with the inerease level of nutrients in interaction. These
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findings supported the findings of Satyanarayana, Vet et al. (1996). Ishwar singh ef al.

(1994), Behera et al. (1994).
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Fig. 9 Interaction effect of nitrogen and phosphorus on the number of seeds
Capsule” of sesame (LSD 0.05 = 3.15)

4.6 1000-seed weight (g)

4.6.1 Effect of nitrogen

Weight of 1000-seed differed significantly due to application of different levels of
nitrogen fertilizer (Table 1). The highest weight of 1000-seeds (3.07 g) was observed
by applying nitrogen at 45 kg ha™', was statistically similar to that 1000-seed weight
obtained from 60 kg N ha™ but was higher than the weight (2.74g) obtained from the
treatment of 30kg N ha'. The lowest 1000 seed weight (2.47g) was obtained from

control. Pathak ef al. (2002) also obtained highest 1000 seed weight at 45 kg N ha™,
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4.6.2 Effect of phosphorus

Level of phosphorus fertilizer showed significant influence on 1000-seed weight (Table
1). Tt was observed that highest 1000-seed weight (3.08 g) was obtained from 70 kg
P,0; ha” which was statistically similar to that of 80 kg P2Os ha™. The lowest 1000-

seed weight was obtained from control treatment.

4,6.3 Combined cffect of nitrogen and phosphorus

Interaction effect could not keep any significant effect on 1000 seed weight.
Numerically the highest 1000 seed weight (3.34 g) was obtained from the interaction of
NaP5 (45 kg x 70 kg P20s) and it was followed by NiPa (3.27 g), N3Ps (3.15 g), NaoPs
(3.14 g), N3Py (3.13 g). NoPy (3.10 g), NiP2 (2.99 g), NiP5 (2.96 g), NiP; (2.85 g), NoP;

(2.73 g), NoP) (2.52 g), N{Pg (2.17 g) and NoPy (2.15 g) being the lowest.

| Seriesi

310 314 313 316

299 796
2.85 %28

FSILLLLELSL S LSS S

Treatments

Fig. 10 Interaction effect of nitrogen and phosphorus on 1000-seeds weight of
sesame (LSD (.05= N§S)
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Table 2 Yield and harvest index of sesame ev. BARI Til-2 as affected by
nitrogen levels, phosphorus levels and their combined effects

Treatments | Seed yield | Seed yield Stover Biological Harvest
Plot™ (kg) (kg ha™) yield (kg | yield (kg | index (%)
ha™) ha™)
N | 0 1.14 952.78 1174.69 2285.50 41.68
Level | 30 1.44 1197.92 1176.74 2441.68 48.85
45 1.58 1316.67 1332.73 2491.36 52.62
60 1.49 1237.50 124377 2414.24 51.11
P | 0 1.22 101528 1190.68 2295.95 44,13
level | 60 137 1137.50 1207.18 | 238690 | 4750
70 1,58 131320 | 1280.67 2503.87 52.10
|80 1.49 1238.89 1249.40 2446.07 50.53
LSD (.05 39.68 29.96 48.82 0.98
Nitrogen x phosphorus
NPy 1.03 861.11 | 1128.77 22064.22 38.07
NoPi 1.14 950.00 1173.20 2304.82 42L&
NoPs LIS | 96L11 | 113272 | 225676 | 4258
NoP3 1,25 1038.89 | 1193.88 2316.22 44 83
NPy 1.14 952.78 1205.56 222895 42.75
NP 1.47 1222.22 1146.87 | 2484.24 49.18
N Ps 1.65 1375.00 1209.93 2580.57 SE27
NPy 1.49 1241.67 | 123346 | 247298 | 5021
NPy 1.28 106389 | 127733 | 227382 | 4678
NaP 1.59 1322.22 1354.81 2509.09 | 5268
NaF, 1.84 1536.11 1403.11 2664 .89 57.63
N:P; 1.61 | 134445 1295.65 2517.65 53.39
NPy 1.42 1183.33 1186.87 2416.80 48.93
NaP, 1.27 1055.56 1276.16 2249.44 46.92
N:P; 1.66 138056 1231.31 2513.28 3491
NiPy 1.60 1330.56 1262.01 2477.43 53.70 |
LSD 0.09 79.36 59.93 07.64 1.97
CV (") 4.05 4.05 2.92 243 2.43

40



4.7 Seed yield plot™*

4.7.1 Effect of nitrogen

Level of nitrogen fertilizer showed significant influence on seed yield plot™ (Appendix
V). It was observed that highest seed vield plot™ (1.58 kg) was obtained from 45 kg N
ha" which was significantly different from that of 60 kg N ha''. Increased application
of nitrogen fertilizer at 60 ke ha'decreased seed yield plut" (0.09 kg ha'"). This was
due to more vegetative growth, with excessive branches, less number of filled and more
number of unfilled capsules. These findings were in agreement with those of Chauby ef

al. (2003), Pathak er al. (2002) and Thakur ez al. (1998).

4.7.2 Effect of phosphorus

Phosphorus fertilizer had a significant effect on seed yvield |:r]||::T.'I (Appendix V). Highest
seed yield plot™ (1.58 kg ha™) was found from 70 kg P20 ha™', which was si gnificantly
different from that of 80 kg P,Os ha'(Ps). The lowest seed yield plot™ (1.22 kg ha™)
was found from the control treatment (P,). The treatment P» gave seed yield pint" 1.37
kg, which was statistically higher than the lowest one (Table 2). The nutrient
phosphorus has a direct effect on the flowering and fruiting. So with the increase of
phosphorus, number of capsules and seed vield plot™ was increased but the increase
occurred up to a certain level of Phosphorus after which the excess of phosphorus
caused negative effect due to its harmiul action. Behera ef al. (1994) also reported that

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

Seed yield of sesame varied significantly with the effect of interaction of varied level of
nitrogen and phosphorus (Appendix V). From the (Table 2) it appears that treatment
combination of NaP; (45 kg N x 70 kg P.0Os) produced significantly the highest yield
(1.843 kg plot™) which was statistically superior to all other yields plot”. The second
highest vield (1.657 kg plot” ) was obtained from the treatment combination of N3Ps
(60 kg N x 70 kg P20s) which was similar to 1.650 kg plot”!, 1.613 kg plot™, 1.597 kg
plot’, and 1.587 kg plot” obtained respectively from the treatment combinations of
NiP; (30 kg N x 70 kg P:Os), NaPs (45 kg N x 80 kg P20s), NaP; (60 kg N x 80 kg
P:0s) and N;P) (45 kg N x 60 kg P>0s) but was higher than 1,490 kg plot” obtained
from the treatment combination of NP5 (30 kg N x 80 kg P20s). 1.490 kg plot” was
similar 101.467 kg plot” and 1.420 kg plot™ but was higher than 1.277 ke plot”’ while
the later was similar to 1.267 kg plot” and 1.247 kg plot™. 1.153 kg plot” obtained
from NP was statistically lower than 1.247 kg plm'l but was higher than 1.033 kg and
was similar to 1.143 kg plot™ and 1.140 kg plot™, The lowest yield 1.033 kg plot™ was

obtained from the NPy treatment combination. It appears from the results that level of

nutricnt ¢lfcet.

4.8 Seed yield (kg ha™)

4.8.1 Effect of nitrogen

The nuwirient element nitrogen had a significant effect on seed yield (Appendix V), The

highest seed vyield (1316.67 ko ha"} was obtained from 45 kg N ha'! which was
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significantly different from 1238 kg ha and 1198 kg ha™' obtained respectively from
60 kg N ha™ and 30 kg N ha” while the later two were statistically similar. The lowest
seed yield (952.78 kg ha'') was recorded from the control treatment (Table 2). Pathak et
al. (2002) obtained highest seed yield at 45 kg N ha™'. Patra (2001), Mitra and Pal (1999)
reported that seed yield significantly increased with increasing N rates up to a certain
level, Further increase in nitrogen depressed the seed yield because more vegetative

growth than optimum,

4.8.2 Effect of phosphorus

Sced yield significantly increased with mcreasing phosphorus level (Appendix V). The
highest seed yield (1313 kg ha'') was recorded from 70 kg P;Os ha' which was
significantly different from the second highest (1239 kg ha') obtained from the
treatment of P; (80 kg P,Osha™'). The lowest seed yield (1015.28 kg ha™') was obtained
from the control treatment while treatment Pa (60 kg PO« ha'') gave statistically higher
seed vield ha' (1138 kg ha'') than the lowest one (Table 2). From the result it appears
that seed yield increased due to increased rates of phosphorus up to a certain level but
excess application of phosphorus reduced the seed vield. Such findings were observed

in the reports of Ali er af. (1997), Pauste and Chaiti (1990) and Seo er al. (1986).

4.8.3 Combined effect of nitrogen and phosphorus
The highest and lowest significant sced yield ha™'as well as the other seed yield ha'in

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

observed in seed yield plot”’ treatment combinations.
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The treatment combination of (N:P:) produced the highest seed yield lr:rlnl'l (1536.11 kg
ha') and treatment combinations of control i.¢ ( NyPy) like individual treatment effect
produced the lowest seed vield plot” (861.11 kg ha'') in the interaction effect. The
highest seed yield ha was 1536 kg which was significantly different from others. The
second highest vield was 1381 kg ha”'which was statistically similar 101375 kg ha™',
1344 kg ha'', 1331 kg ha™ and 1322 kg ha™ abtained respectively from (N1P2), (N2P3),
(NaP3) and (N2P1) treatment combinations. The yield 1242 kg ha”' obtained from (NiP1)
was statistically lower than 1324 kg ha™ yield but was similar to 1222 kg ha yield and
1183 kg ha! vield obtained from (NP1} and (NaPo) respectively but was higher than
1064 kg ha' vield of N2Po while the later yield similar to 1056 kg ha™ yield of NP
and 1039 kg ha™ of (NoPs) but was higher than 961.11 kg ha™" yield of NoPz 930.0 kg

ha™ yield of NoP1 and 861.11 kg ha™ yield of NoPo and the last one being lowest.

4.9 Stover yield (kg ha™)

4.9.1 Effect of nitrogen

Nitrogen had a significant effect on stover vield. The highest stover yield (1333 ke ha'')
was recorded from the treatment of 45 kg N ha”! which was significantly different trom
the second highest (1242 kg ha™) treatment of 30 kg N ha''. The lowest stover vield
(1175 kg ha™') was obtained from the contrel (Table 2). The results indicated that stover
vield was directly proportional to nitrogen fertilization and this might be due 1o
luxuriant vegetative growth ol plants with increased application of nitrogen which

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

(2001).

4.9.2 Effect of phosphorus

Phosphorus had a significant effect on stover yield (Table 2). The highest stover vield
(1280.67 kg lla'!J was obtained from the treatment of 70 ke P-Os which was
significantly different from the second highest (1249 kg ha™') obtained from the
treatment of 60 kg P05 ha''. The lowest stover vield (1190.68 kg ha') was recorded

from the control treatment  which was statistically similar to that of 80 kg P-0; ha™'.
4.9.3 Combination effect of nitrogen and phosphorus

It was observed that combined effect of nitrogen and phosphorus did not show any
significant differences to produce stover vield. The application rate of N 45 kg ha' and
P.0s 70 kg ha produced highest stover yield 1403.11 kg ha' which was statistically
similar to 1354.82 kg ha', 1295.65 kg ha™, 1277.33 kg ha'', 1276.16 kg ha' obtained
from N2P|, N2Pa, NzPo, NaP1 respectively and control treatment produced the lowest

stover vield 1128.77 kg ha™' (Table 2).
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4.10 Biological yield (kg ha™)

4.10.1 Effect of nitrogen

The dilference between the fertilizer application of N in respect of biological yield was
found to be statistically significant (Table 2). Higher biological yicld (2491 kg ha™')
was recorded from the treatment of 45 kg N ha™ which was significantly different from
the second highest biological vield of 2442 ke ha™ obtained from the treatment of N;
(30 kg ha'') while 2414 kg ha'' obtained from Ny treatment was statistically lower than
that of N; but was higher than that of the control treatment (2286 kg ha'') which was

the lowest biological yield.

4.10.2 Effect pf phosphorus

Application of phosphorus fertilizer exerted significant influence on the biological yield
of sesame (Table 2). The highest biological yield (2503.87 kg ha™') was ohtained with
70 kg P,0Oskg ha'! which was significantly different from the treatment of 80 kg P-0s
ha which gave biological vield 2446 kg ha™'. From the result it was evident that
biological yield increased with phosphorus fertilizer application up to a certain level.
Further increase in phosphorus lertilizer tended to decrease the biological vield. Plants

grown without of phosphorus fertilizer had the lowest biological yield.

4.10.3 Combined effect of nitrogen and phosphorus
Biological yield in sesame also significantly varied due to variation in the nitrogen and
phosphorus level combinations (Appendix V). Like individual effect of nutrient

application and combined effect of different nitrogen and phosphorus level on seed
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yield plot™, vield ha' (Table 2), the treatment combination of Nz2Pz also produced the
highest biological vield ha'' (2665 kg) which was similar to 2581 kg ha™' but was higher
than all the rest biological vield ha'' obtained from different levels of nitrogen and
phosphorus combinations in the experiment. The next highest biological yield (2581 kg
ha') obtained from NiPz was identical to 2518 kg ha™ of N2Ps, 2513 kg ha”' of NiPs,
2509 kg ha''of N2Pi, 2484 kg ha”'of NiPi, 2477 kg ha' of NaPs and 2473 kg ha™ of
NP3 while the last one 2473 kg ha”' biological yield was similar to 2417 kg ha™'of NaPo
biological yield but was statistically higher than 2316 kg ha'(NoPo). 2305 kg ha''
(NoPi), 2274 kg ha™ (N2Po), 2264 kg ha™ of NoPo, 2257 kg ha'' of NoP2, 2249 kg ha
'of N3P: and the last and the lowest 2229 kg ha™' of NiPo biological vield. Unlike the
effect of nutrient combination on aforesaid parameter, here the lowest reading was

found from Ni1Po mstead of NoPo,

4.11 Harvest index

4.11.1 Effect of nitrogen

Level of nitrogen applicalion significantly influenced on the harvest index (Table 2).

The highest harvest index (52.62) was recorded from the treatment ol nitrogen at 43 kg

N ha'' which was significantly different from the harvest index 51.11, 47.50 and 44.13

obtained from the treatment of Ny, N; and N while the last one (control) was the lowest.
From the result it appears that harvest index increased with the increased rate ol
nitrogen application up to certain level, Excess application of nitrogen reduced harvest

index. Similar effect of nitrogen on harvest index was also observed by Om er al, (2001)

and Ashfaq er al. (2001).
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4.11.2 Effect of Phosphorus

Phosphorus had a significant effect on the harvest index of sesame (Table 2), The
highest harvest index (52.10) was found from the treatment of 70 kg P>Os ha' which
was significantly different from (50.53) obtained from Py (80 kg P,Os ha'). The lowest
harvest index (44.13) was oblained from the control treatment. The harvest index
(47.50) was statistically higher than that of control but lower than that of P: and P,

Excess application of phosphorus fertilizer reduced the harvest index.

4,11.3 Combined effect of nitrogen and phosphorus

Harvest index also significantly varied with the variation in the interaction effect of
studied levels of nitrogen and phosphorus in the experiment. Significantly the highest
harvest index (57.63) was obtained from the treatment combination of NPz (45 kg N x
70 kg P10s). The second highest harvest index 54.91 was obtained from N;P; which
was similar to harvest index 53.70, 53.39 and 53.27 respectively obtained from NiPs,
N:P; and NP, treatment combinations while the latter 3 harvest index each was similar
to harvest index 52.68 but was higher than the rest harvest index 50,21, 43.18 and 46.92.
The treatment NaPy (60 kg N ha! x 60 kg P20s) produced harvest index 46.92 which
was similar to 46.78 while the latter was similar to 44,83 but was higher than 42.75 and
again was similar to 42,58 and 41.22 while the above three were higher than 38.07. The

lowest harvest index obtained from the control treatment,
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Chapter 5
SUMMARY AND CONCLUSION

A feld experiment was conducted al the Field Laboratory of Sher-c-Bangla
Agricultural University during the period from mid August 2006 to mid November
2006 to study the effect of nitrogen and phosphorus on the yicld and yield atmbutes of
sesame of variety (BARI Til-2). The experiment consisted of four levels of nitrogen viz.
0, 30, 45 and 60 ke ha' and four levels of phosphorus viz. 0, 60, 70 and 80 kg ha' as
treatment. The experiment was laid out in a randomized complete block design (RCBD)
with three replications. The unit plot size was 6 m~ (3 m x 2.0 m). Nitrogen and
phosphorus in the form of urea and T.S.P. were applied as per experimental
specification and M.P, Gypsum, Zinc Sulphate and Boric acid fertilizer were applied as
50, 110, 5 and 10 kg ha’!, respectively. Half dose of urea and full dose of other
fertilizers were applied during final land preparation. Thinning and weeding were done
at 15 and 30 days after showing (DAS). Data on yield and yield atiributes including
various plant characters were recorded at harvest and analyzed statistically and mean

difference were compared by L.5.D.

Experimental results revealed that the yield contributing characters including plant
characters such as flowering habits, plant height, number of branches plant”', number of
capsules plant”, capsule length, number of seeds capsule™ and seed yield plot™, seed
vield ha'! and 1000 seed weight were significantly influenced by different levels of

nitroger.
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| The highest number of branches plant’(2.29). number of capsules plant’(33.82),
capsule length (2.92), number of seeds capsule™(65.02) and seed yield ha''(1316 kg)
and 1000 seed weight (3.09) were obtained from 45 kg N ha™' but the tallest plant was
observed at 60 kg N ha'. The increase of nitrogen level beyond 45 kg could not
influence in the improvement of yield attributes rather it caused declination in the most
of the parameters studied. Lowest value of the above parameters viz. the number of
branches plant” (1.27), number of capsules palnt”(24.34), number of seeds capsule”
'(49.06), capsule length (1.73 cm), seed yield ha™'(952.78 kg) were obtained from the
control treatment (O level)| Phosphorus also at second highest level i.e. 70 kg P20s ha''
showed the highest values of all the studied parameters such as number ol branches
plant'(2.12), number of capsule plant” (33.19), capsule length 2.78 cm, number of
seeds capsules” 62.28, seed yield 1313.20 kg ha”and 1000 seed weight 3.08 g The
lowest corresponding values of the above parameters obtained from the control level of
P05 were 1.6 number of branches plant”, 25.43 capsules plant’’, 2.90 g 1000 seed

weight and 952.78 kg ha'seed yield.

Interaction effect of 45 kg N ha’! in combination with 70 kg P:0s ha”'produced the
highest values of all the studied yield attributes such as number of branches plant”
(2.43), number of capsules plant™ (37.10), length of capsule (3.5 em). number sceds
capsules’ (66.84), seed yield 1536.11 kg ha'and 1000 seeds weight (3.34 g),
respectively while the corresponding lowest values of those parameters oblained from
the control combination (NaPy) were 1.03, 2077, 1.20 cm, 44.78, 861.11 kg ha™" and

2.15¢0ha’.
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On the basis of the above findings of the experiment, it may be concluded that
nitrogen at the rate of 45 kg N ha™' in combination with phosphorus at the rate of 70
kg ha' is suggested to be applied in sesame production lo obiaining higher

vegetative growth and higher yield.

{ Further study may be undertaken on a priority basis because the fertility status and
performance of nitrogen and phosphorus fertilizer in Bangladesh soil may vary

from place to place and season to season.,

¥
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APPENDICES

Appendix 1. The map showing experimental sites under study
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Appendix I1: Physical and chemical characteristics of initial soil (0-15
cm depth) before seed sowing

A, Physical composition of the soil

Soil separates (%) | Methods employed
Sand 36.90 Hydrometer method (Day,1995)
Silt 26.40 -do-
Clay 36.66 -do-

Texture class Clay loam ~do- |

B. Chemical composition of the soil

Sl Soil characteristics Analytical Methods employed

No. data I

I Organic carbon (%) 0.82 Walkley and Black, 1947

2 Total N (kg/ha) 1790.00 Bremner &  Mulvaney.
1965 _

3 Total S (ppm) 225.00 Bardsley and Lancster,
1965

4 Total P (ppm) 840.00 Olsen and Sommers, 1982

5 Available N (kg'ha) 54.00 Bremner, 1965

6| Available P (kg/ha) 69.00 | Olsen and Dean, 1965

7 | Exchangeable K (kg/ha) BY.50  Pratt, 1965

8 Available 5 (ppm) 16.00 Hunter, 1984

9 | PH (1:2.5 soil to water) 3.53 Jackson, 1958

10 | CEC 11.23 Chapman, 1965

Appendix I11: Monthly record of air temperature, rainfall and relative
humidity during the period from July-December, 2006

| Month RH (%) Atr temperature (ﬂ C) | Rainfull
Max. " Min Mean (nim)

July ml 314 258 28.6 542
August g2 32.0 26.6 29.3 361

September | 81 32.7 26,0 29.35 514
October | 80 30.5 24.3 27.4 417
November | 72 28.0 19.8 24.4 3
December | 66 27.0 15.6 13| 0

1207.

6l

Source: Bangladesh Meterological Department (Climatic Division), Agargaon, Dhaka- |



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

Source of | d.f Mean square
variation Plant | Number | Number | Length of | Number 1000-seed weight (g)
height | of of capsules(c | of sceds
(em) branches | capsules m) per
per plant | per plant | capsules
R 2 5.752 0.001 2.028 0.014 2.924 0.092
N 3 | 817.680%* | 2.729%% | 227.595%* | 4.379*%* | 625.575** 0.971%*
P 3 | 490.864*% | 0.615** | 156776 | 2.364** 178 804%* 0.987**
| NxP 9 | 41.544** | 0.090** | 2.058™ 0.108%* | 11.372 ** 0.021°
Error | 30 3545 | 0.031 2.341 0.025 3.575 0.039
Total 47

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




Appendix V. Summary of analysis of variance of different categories yield of sesame

Note: ** = Significant at 1% levels

NS = Non significant,

R = Replication, N = Nitrogen , P =Phosphorus 4 @

03

Source |d.f Mean square
of Seed yield Seed yield Stover yield | Biological Harvest index (%)
variatio (kg/plot) (kg/ha) (kg/ha) yield
n - - (kg/ha) _——
R 2 0.010 928.818 1215.437 5490.749 5.282
N 3 0.426%* 295514.742%* 66487.828%* | 92513.290%* 281.884**
P [3 0.289*%* 200364.972%* 19979.101%* | 94568.753%* 148.422%*
~ NxP [ 9 0.042%* 29167.760%* 914.944™ | 31580.815*%* 12.480%*
Error | 30 0.003 2264.990 1291.662 3428.585 1.394
lotal | 47

Ldor

]
(]

“GCOES

Cl-al-lE —_—

,.ﬁ.Jir.il‘[!']._

fesisaiin (eanynandy ejbueg a3




