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Abstract

A field study to evaluate the “Response of various sesame (Sesamum indicum L.) varieties under
the influence of nitrogen and phosphorus doses” was carried out at Oilseeds Section, Agriculture
Research Institute, Tandojam during Kharif 2013. The experiment was laid out in a three repli-
cated randomized complete block design (RCBD) factorial, having net plot size 6 x 3 m (18 m?).
The treatments comprised two varieties such as S-17 and Pr-125, and six doses of NP i.e. (No fer-
tilizer (Control), NP @ 30 - 30 kg-ha-1, NP @ 50 - 30 kg-ha-1, NP @ 50 - 50 kg-ha-1, NP @ 70 - 50
kg-ha-1 and NP @ 70 - 70 kg-ha-1). The analysis of variance suggested that all the doses of NP af-
fected significantly (P < 0.05) growth and yield of sesame varieties as compared to No fertilizer
(Control) treatment. In the case of fertilizer doses, NP @ 70 - 70 kg-ha-1 produced maximum plant
height (102.33 cm), branches plant-1 (18.50), capsules plant-! (42.17), seeds capsule-! (57.67),
seed weight plant-1 (37.50 g), seed index (3.10 g) and seed yield (774.17 kg-ha-1), whereas NP @
70 + 50 kg-ha1 and NP @ 50 - 50 kg-ha-! ranked 2nd and 3rd in all the growth and yield traits,
particularly seed yield (763.50 kg-ha-1 and 694.50 kg-ha-1). Among sesame varieties, S-17 resulted
in maximum plant height (91.89 cm), branches plant-! (15.11), capsules plant-! (37.06), seeds
capsule-1 (50.56), seed weight plant-1 (32.00 g), seed index (2.63 g) and seed yield (682.11
kg-ha-1), whereas variety Pr-125 resulted in minimum traits, particularly seed yield (657.56
kg-ha-1). In the case of interactive effects, the interaction of NP @ 70 - 70 kg-ha-1 x variety S-17
produced maximum values, particularly seed yield (782.67), whereas minimum results were re-
corded in the interaction of No fertilizer (Control) x variety Pr-125. Hence results concluded that
the interaction of NP @ 70 - 50 kg-ha-1variety S-17 was found most economical for obtaining op-
timum yield of sesame because of non-significant differences with NP @ 70 - 70 kg-ha-1.
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1. Introduction

Sesame (Sesamum indicum L.) locally known as “til” is probably the most ancient oilseed known and used by
man [1]. Sesame is known as the king of oil seeds due to the high oil content (50% - 60%) of its seed [2]. Ses-
ame is one of the oldest cultivated plants in the world. It has early origins in East Africa and in India [3]. Sesame
is a source of good quality edible and medicinal oil [4]. Til oil-cake is good feed for poultry, goat, sheep, fish,
cattle, etc. Its seeds and young leaves are eaten as stews and soaps in Asia [5].

Pakistan is facing shortage of edible oil. The total availability of edible oil in 2008-09 was 2.821 million tons,
while local production of edible oil was 684 thousand tons that is 24% of the total availability in the country.
The remaining 76% was made available through imports. During 2009-10, 1.246 million tons edible oil which
amount to Rs. 77.78 billion has been imported, while the local production of edible oil was 0.680 million tons
[6]. The are a under sesame cultivation in Sindh, Punjab, KPK and Balochistan during the year 2006 was 3.4,
75.1, 0.1 and 3.4 thousand hectares to accumulate total area in the country up to 82.0 thousand hectares with the
production of 1.4, 31.6, 0.1 and 2.0 thousand tons, respectively [6]. The average yield unit * area of sesame ob-
tained in Pakistan is also far below the potential yields due to a variety of factors. Nutrient deficiency is one of
the important factors [7].

Nitrogen and phosphorus are essential nutrients required by the plants for their growth and vigour. Nitrogen is
considered as an essential element of bio-molecules such as amino acids, proteins, nucleic acids, phytohormones
and a number of enzymes and coenzymes. N strongly stimulates growth, expansion of the crop canopy and in-
terception of solar radiation [8]. Similarly, phosphorus is an essential nutrient both as a part of several key plant
structure compounds and as catalysis in the conversion of numerous key flower formation and seed production,
more uniform and earlier crop maturity, improvements in crop quality, and increased resistance to plant diseases
[9].

The nutrient applied is not readily available to the plants due to soil salinity; a sufficient quantity is leached or
fixed in the soil. Balanced application of fertilizer like nitrogen and phosphorus play vital role in enhancing the
yield of sesame, while indiscriminate use of these nutrients causes several problems like insect pests which
causes considerable loss to the crop yield [10]. Saleem et al. (2012) found that significantly (P < 0.05) more
plant height, number of capsules plant™*, number of seeds plant *, 1000-seeds weight and seed yield were re-
corded in sesame genotype TS-3. Among nitrogen levels, highest application rate (90 kg-ha*) proved to be sta-
tistically best with respect to all growth, yield and quality attributes of sesame cultivars. The nitrogen use effi-
ciency was recorded maximum at 60 kg N ha* which was statistically at par with 90 kg N ha * for both the va-
rieties. The results also indicated that cultivar TS-3 gave more seed yield than strain 96,006 at the same rate of
nitrogen application [7]. Olowe and Busari (2000) reported an increase in plant height of sesame at maturity
from 104.6 cm with 0 kg N ha * to 122.9 cm with the application of 90 kg N ha * [11]. In another study Malik et
al. (2003) reported a significant increase in plant height of sesame from 127.48 cm with 0 kg N ha * to 136.37
cm with the application of 80 kg N ha* [12]. N application has significant effects on some growth parameters of
sesame with 90 kg N ha* producing maximum effect in plant height at flowering, number of leaves at eight
weeks after sowing and number of secondary branches at harvest [13].

2. Materials and Methods

The experiment was laid out in a three replicated randomize complete block design (RCBD) factorial, having net
plot size 6 x 3 m (18 m?). The treatments comprised two varieties (S-17 and Pr-125) and six doses of NP i.e. (No
fertilizer (Control), NP @ 30 - 30 kg-ha™®, NP @ 50 - 30 kg-ha*, NP @ 50 - 50 kg-ha*, NP @ 70 - 50 kg-ha™*
and NP @ 70 - 70 kg-ha *). For preparation of seedbed disc harrow was run to open and pulverize the soil, and
later the land was leveled and planked. After soaking dose, when the land came in condition, the cultivator was
used, followed by rotavator. A total of 36 plots were prepared and the treatments were managed in such a way to
separate the treatments and replications easily, while the channels and bunds were developed to facilitate the ir-
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rigation water application and interculturing. The seed of sesame varieties was sown with the help of single row
hand drill. The row to row spacing of 45 cm and plant to plant distance 15 cm was maintained. Fertilizers NP
were applied as per treatments. Full dose of P in the form of DAP, whereas half dose of N in the form of Urea
were applied at the time of sowing. Remaining half dose of Nitrogen was applied at the time of first irrigation.
First irrigation at 21 DAS as recommended, whereas subsequent irrigations keeping in view soil moisture condition
and crop requirement were applied. In all three irrigations were applied. The weeds were controlled by intercultur-
ing at 1st and 2nd irrigations. These observations were recorded plant height (cm), branches plant?, capsules
plant !, seeds capsule *, seed weight plant * (g), seed index (1000 seed weight, g), seed yield (kg-ha ™).

3. Result and Discussions

Nutrient deficiency and imbalanced fertilizers use are one of the important factors for low yield of sesame in
Pakistan. Nitrogen is essential element of bio-molecules such as amino acids, proteins, nucleic acids and en-
zymes. It stimulates growth, expansion of the crop canopy and interception of solar radiation [8]. Phosphorus is
an essential nutrient both as a part of several key plant structure compounds and stimulates root development,
increase stem strength, improve flower formation and seed production, more uniform and earlier crop maturity.

The results of present study Table 1 showed that different levels of nitrogen and phosphorus significantly (P
< 0.05) affected almost all the growth and yield attributes of sesame varieties, particularly seed yield. In case of
fertilizer, maximum plant height (cm), branches plant *, capsules plant *, seeds capsule ™, seed weight plant * (g),
seed index (1000 seed weight, g) and seed yield (774.17 kg-ha™) were recorded in NP @ 70 - 70 kg-ha™*, fol-
lowed by NP @ 70 - 50 kg-ha !, whereas minimum growth and yield parameters were noted in No fertilizer
(Control) [10]. Among, varieties maximum growth and yield parameters, particularly seed yield (682.11 kg-ha )
were obtained in S-17, whereas minimum growth and yield traits were recorded in variety Pr-125. As regards
interactive effects, maximum growth and yield parameters, particularly seed yield (782.67 kg-ha*) were ob-
tained in the interaction of NP @ 70 - 50 kg-ha* variety S-17, whereas minimum growth and yield trait were
recorded in the interaction of No fertilizer (Control) variety Pr-125. In this study, although numerically the data
of different parameters recorded for NP @ 70 - 50 kg-ha * was higher but statistical analysis showed that the re-
sults between NP @ 70 - 70 kg-ha * and NP @ 70 - 50 kg-ha * were non-significant with each other for almost
all the parameters, particularly seed yield. The superiority of NP @ 70 - 50 kg-ha * for studied parameters of
sesame varieties could possibly be because of optimum availability and uptake of nutrients [14]. The results of
our study conform the results of Shakar et al. (2000) who suggested that sesame genotype TS-3 gave signifi-
cantly higher seed yield than the other genotypes due to higher number of capsules plant™, number of seeds
capsule * and 1000-seed weight. TS-3 also proved better in oil contents. Yield and yield components were also
influenced significantly by NP application [15]. Maximum increase of 13% in seed yield was recorded at NP
level of 50 - 50 kg-ha *. The increase in seed yield with NP application was mainly due to higher number of
capsules plant™, number of seeds capsule * and 1000-seed weight. Oil contents were also influenced signifi-
cantly by NP application being maximum (48%) at NP level of 50 - 50 kg-ha *. The results are also in agreement
with the findings of Umar et al. (2012) who revealed that interaction of nitrogen level and intra row spacing
produced highest values for number of leaves, number of primary branches, shoot dry matter, capsule yield and
seed yield plant * at 80 kg N ha* and 15 c¢m intra row spacing of sesame [16]. Similar findings were also re-
ported by Saleem et al. (2012) who suggested that highest application rate (90 kg-ha ) proved to be statistically
best with respect to all growth, yield and quality attributes of sesame cultivars [7]. The nitrogen use efficiency
(agronomic and physiological efficiency) was recorded maximum at 60 kg N ha * which was statistically at par
with 90 kg N ha * for both the varieties. The results also indicated that cultivar TS-3 gave more seed yield than
strain 96,006 at the same rate of nitrogen application. In another study, Shehu et al. (2010) reported that highest
number of branches, leaves, seeds pod ™, seed yield and dry matter was recorded from the highest N rate of
112.5 kg-ha™*. Optimum number of leaves and dry matter was attained at 112.5 kg N ha™* while number of pods
and seed yield were attained at 75 kg N ha . Number of seeds pod* was not significantly affected by N appli-
cation [17].

The results about plant height (cm)of sesame varieties as affected by different doses of nitrogen and phos-
phorus are presented in Table 2 and their analysis of variance exhibited significant (P < 0.05) effect of nitrogen
and phosphorus doses and varieties, whereas non-significant (P > 0.05) effect for their interaction on plant

height (cm) [16].
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Table 1. Growth and yield parameter of sesame as influence by NP doses.

Varieties PIarEtcrr:]e)ight B;?:rfthle S %?gsg-lle Seeds capsule™ Se%?avxf_i?ht Sse:: dinC;?;(h(tl,%go S(?(thy;il)d
S-17 91.89a 1511a 37.06a 50.56 a 32.00a 2.63a 682.11a
Pr-125 88.56 b 13.06 b 34.11b 47.17b 29.06 b 247b 657.56 b
LSD 0.05% 3.0071 1.8914 2.1383 25111 2.5975 0.1627 15.845
LSD 0.01% - -- 2.9064 3.4130 -- -- 21.537
NP doses
(kg-ha™)

Control 55.50 e 5.83d 18.50 ¢ 25.50d 13.00d 1.65d 485.00d
NP @ 30 - 30 90.33d 11.67 c 35.00 b 49.00c 30.17¢c 225¢c 630.17 c
NP @ 50 - 30 95.00 cd 15.00 b 3750 b 5150 ¢ 32.50 be 2.60b 671.67b
NP @ 50 - 50 97.00 bc 15.83 ab 38.67 ab 53.00 bc 33.50 abc 2.70b 694.50 b
NP @ 70 - 50 101.17 ab 17.67 ab 41.67 a 56.50 ab 36.50 ab 3.00a 763.50 a
NP @ 70 - 70 102.33a 18.50 a 42.17a 57.67 a 3750a 3.10a 77417 a

LSD 0.05% 5.2084 3.2201 3.7037 4.3483 4.4996 0.2818 27.445
LSD 0.01% 7.0791 43774 5.0340 5.9114 6.1156 0.3830 37.303
'”(t@ricgg’” NS NS NS NS NS NS NS
Table 2. Plant height (cm) of sesame varieties under the impact of nitrogen and phosphorus doses.
Varieties
NP doses (kg-ha™) Mean
S-17 Pr-125
No fertilizer (Control) 59.33 51.67 55.50 e
NP @ 30 - 30 91.33 89.33 90.33d
NP @ 50 - 30 96.00 94.00 95.00 cd
NP @ 50 - 50 99.00 95.00 97.00 bc
NP @ 70 - 50 102.00 100.33 101.17 ab
NP @ 70 - 70 103.67 101.00 102.33 a
Mean 91.89a 88.56 b -
Means not sharing the same letter in a column differ significantly at 0.05 probability level.
Varieties (V) NP doses (F) V xF
SE+ 1.4500 25114 3.5517
LSD 0.05 3.0071 5.2084 -
LSD 0.01 -- 7.0791 -

The data regarding branches plant™* of sesame varieties as affected by different doses of nitrogen and phos-
phorus are presented in Table 3 and their analysis of variance exhibited significant (P < 0.05) effect of NP doses
and varieties, whereas non-significant (P > 0.05) effect for their interaction on branches plant™ [16].
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The results in relation to capsules plant * of sesame varieties as affected by different doses of nitrogen and
phosphorus are presented in Table 4 and their analysis of variance exhibited significant (P < 0.05) effect of ni-
trogen and phosphorus doses and varieties, whereas non-significant (P > 0.05) effect for their interaction on
capsules plant ™ [16].

The data regarding seeds plant * of sesame varieties as affected by different doses of nitrogen and phosphorus
are presented in Table 5 and their analysis of variance exhibited significant (P < 0.05) effect of nitrogen and

Table 3. Branches plant™! of sesame varieties under the impact of nitrogen and phosphorus doses.

Varieties
NP doses (kg-ha™) Mean
S-17 Pr-125

No fertilizer (Control) 6.67 5.00 5.83d
NP @ 30 - 30 12.33 11.00 1167c¢

NP @ 50 - 30 16.00 14.00 15.00 b
NP @ 50 - 50 16.67 15.00 15.83 ab
NP @ 70 - 50 19.00 16.33 17.67 ab

NP @ 70 - 70 20.00 17.00 18.50 a

Mean 1511a 13.06 b -

Means not sharing the same letter in a column differ significantly at 0.05 probability level.

Varieties (V) NP doses (F) V xF

SE+ 0.8966 1.5529 2.1962
LSD 0.05 1.8594 3.2206 --
LSD 0.01 -- 43774 --

Table 4. Capsules plant™' of sesame varieties under the impact of nitrogen and phosphorus doses.

Varieties
NP doses (kg-ha™) Mean
S-17 Pr-125
No fertilizer (Control) 20.00 17.00 18.50¢
NP @ 30 - 30 36.00 34.00 35.00 b
NP @ 50 - 30 39.00 36.00 37.50b
NP @ 50 - 50 40.33 37.00 38.67 ab
NP @ 70 - 50 43.00 40.33 4167 a
NP @ 70 - 70 44.00 40.33 4217 a
Mean 37.06 a 3411b -

Means not sharing the same letter in a column differ significantly at 0.05 probability level.

Varieties (V) NP doses (F) V xF

SE+ 1.0311 1.7859 2.5256
LSD 0.05 2.1383 3.7037 --
LSD 0.01 2.9064 5.0340 --
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phosphorus doses and varieties, whereas non-significant (P > 0.05) effect for their interaction on seeds plant *
[16].

The data about seed weight plant* (g) of sesame varieties as affected by different doses of nitrogen and
phosphorus are presented in Table 6 and their analysis of variance exhibited significant (P < 0.05) effect of ni-
trogen and phosphorus doses and varieties, whereas non-significant (P > 0.05) effect for their interaction on seed
weight plant™* (g) [16].

Table 5. Seeds capsule™ of sesame varieties under the impact of nitrogen and phosphorus doses.

Varieties
NP doses (kg-ha™) Mean
S-17 Pr-125
No fertilizer (Control) 28.00 23.00 25.50d
NP @ 30 - 30 50.00 48.00 49.00 ¢
NP @ 50 - 30 53.00 50.00 5150 ¢
NP @ 50 - 50 55.00 51.00 53.00 bc
NP @ 70 - 50 58.00 55.00 56.50 ab
NP @ 70 - 70 59.33 56.00 57.67 a
Mean 50.56 a 47.17b -

Means not sharing the same letter in a column differ significantly at 0.05 probability level.

Varieties (V) NP doses (F) V xF

SE+ 1.2108 2.0972 2.9659
LSD 0.05 25111 4.3493 --
LSD 0.01 3.4130 59114 --

Table 6. Seed weight plant™" (g) of sesame varieties under the impact of nitrogen and phosphorus doses.

Varieties
NP doses (kg-ha™) Mean
S-17 Pr-125
No fertilizer (Control) 15.00 11.00 13.00d
NP @ 30 - 30 31.00 29.33 30.17¢
NP @ 50 - 30 34.00 31.00 32.50 be
NP @ 50 - 50 35.00 32.00 33.50 abc
NP @ 70 - 50 38.00 35.00 36.50 ab
NP @ 70 - 70 39.00 36.00 37.50 a
Mean 32.00a 29.06 b -

Means not sharing the same letter in a column differ significantly at 0.05 probability level.

Varieties (V) NP doses (F) V xF

SE+ 1.2525 2.1694 3.0680
LSD 0.05 2.5975 4.4990 -
LSD 0.01 -- 6.1150 -
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The results regarding seed index (1000 seed weight, g) of sesame varieties as affected by different doses of
nitrogen and phosphorus are presented in Table 7 and their analysis of variance exhibited significant (P < 0.05)
effect of nitrogen and phosphorus doses and varieties, whereas non-significant (P > 0.05) effect for their interac-
tion on seed index (g) [16].

The results regarding seed yield (kg-ha ™) of sesame varieties as affected by different doses of nitrogen and
phosphorus are presented in Table 8 and their analysis of variance exhibited significant (P < 0.05) effect of ni-
trogen and phosphorus doses and varieties, whereas non-significant (P > 0.05) effect for their interaction on seed
yield (kg-ha ™) [16].

Table 7. Seed index (1000 seed weight, g) of sesame varieties under the impact of nitrogen and phosphorus doses.

Varieties
NP doses (kg-ha™) Mean
S-17 Pr-125

No fertilizer (Control) 1.70 1.60 1.65d
NP @ 30 - 30 2.30 2.20 225¢

NP @ 50 - 30 2.70 2.50 2.60b

NP @ 50 - 50 2.80 2.60 270b

NP @ 70 - 50 3.10 2.90 3.00a

NP @ 70 - 70 3.20 3.00 3.10a

Mean 2.63a 247b -

Means not sharing the same letter in a column differ significantly at 0.05 probability level.

Varieties (V) NP doses (F) V xF

SE+ 0.0784 0.1359 0.1921
LSD 0.05 0.1627 0.2818 --
LSD 0.01 -- 0.3830 --

Table 8. Seed yield (kg-ha™") of sesame varieties under the impact of nitrogen and phosphorus doses.

NP doses (kg-ha™) Varieties Mean
S-17 Pr-125
No fertilizer (Control) 493.33 476.67 485.00 d
NP @ 30 - 30 635.00 625.33 630.17 ¢
NP @ 50 - 30 696.67 646.67 671.67 b
NP @ 50 - 50 713.33 675.67 694.50 b
NP @ 70 - 50 771.67 755.33 763.50 a
NP @ 70 - 70 782.67 765.67 774.17 a
Mean 682.11 a 657.56 b -

Means not sharing the same letter in a column differ significantly at 0.05 probability level.

Varieties (V) NP doses (F) V xF

SE+ 7.6405 13.234 18.715
LSD 0.05 15.845 27.445 --
LSD 0.01 21.537 37.303 --
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4. Conclusion

The results concluded that growth and yield traits particularly seed yield of sesame varieties were significantly
(P < 0.05) affected by all the doses of nitrogen and phosphorus. Application of NP @ 70 - 70 kg-ha * produced
maximum values for all the attributes, particularly seed yield (774.17 kg-ha *) showing non-significant statistical
differences with NP @ 70 - 50 kg-ha . In the case of varieties, maximum parameters, particularly seed yield
(682.11 kg-ha ™) were recorded in S-17. Among interactive effects, the interaction of NP @ 70 - 70 kg-ha * vari-
ety S-17 produced maximum seed yield (782.67 kg-ha ).
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