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ABSTRACT

A field study was conducted to evaluate the
performance of two sesame varieties in response
to nitrogen fertilizer level and intra row spacing at
the Research Farm of Institute for Agricultural
Research, Samaru in the Northern Guinea
Savanna of Nigeria, during the wet seasons of
2009 and 2010. The treatments consisting of four
nitrogen levels (20, 40, 60 and 80kgN/ha), three
intra row spacing (5,10 and 15cm) and two
varieties (NCRIBen001M and NCRIBen002M),
were arranged in a split plot design with three
replications. The factorial combinations of N level
and variety was assigned to the main plots, while
intra row spacing was placed at the sub plots.

The result indicated that, application of up to
80kgN/ha resulted in the significant increase in
the number of leaves (NL), number of secondary
branchrs (NSB), shoot dry matter(SDM), leaf area
index(LAI), crop growth rate(CGR), capsules
yield(CY), grain yield per plant(GYP) and grain
yield per hectare(GY/ha). But the number of
primary branches (NPB) showed no significant
response to nitrogen level above 60kgN/ha.
Narrow intra row spacing of 5cm between plants
significantly decreases NL, NPB, NSB, TDM, CY
and GYP but showed increased LAI, CGR and
GY/ha. The two varieties produced same NL,
NPB and NSB statistically, however
NCRIBen001M  produced significantly higher
values for TDM, LAI, CGR, CY, GYP and GY/ha.
The study recommend that, application of
80kgN/ha and narrow intra row spacing of 5cm
gave the highest grain yield of both varieties.
However NCRIBen001M produced significantly
higher grain yield than NCRIBen002M under the
same conditions.
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INTRODUCTION

In Nigeria, sesame has been recognized as a
crop with high economic potential, both as a
source of raw material for industries and a reliable
foreign exchange earner (Alegbejo, 2003).
Nigeria has about 3.5 million hectares suitable for
sesame production but only about 300,000
hectares were being cultivated largely by small
holder farmers who cannot afford the ever
increasing cost of farm inputs such as fertilizers,
improved seeds, chemicals and lack access to
information on improve farm practices that can
boost yield of the crop (Anon. 2009).

The potential for commercial processing of
sesame in Nigeria is also great because sesame
can be processed into a number of forms for
various uses such as oil, meal, paste,
confectionaries, and bakery products (Anon.
2009). Despite these potentials Nigeria's sesame
yield remained very low (367/ha) compared with
Egypt and Ethiopia, 1323kg/ha and 825kg/ha,
respectively (FAO 2009). This was attributed to
the Nigeria's farmers’ lack of access to improve
seeds, in addition to ignorance and reluctance on
the part of the sesame farmers to adopt improved
agronomic practices that can enhance the yield of
the crop.

Survey reports by various workers in Nigeria
showed that fertilizer are not applied to sesame
crop even in major sesame growing areas
(Ugbani, 2008; Babaji, 2008; Idowu, 2002).
Studies conducted revealed that farmers in
savanna areas of Nigeria have no definite
fertilizer recommendation for sesame as a sole
crop as most crops are grown in mixture with
other crops mostly cereals (Olowe, 2004). Low
fertility status of savanna soils particularly
nitrogen associated with continuous cropping and
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intensive over grazing by livestock that left little or
no crop residues to be incorporated into these
soils warranted the use of fertilizers particularly
nitrogen fertilizers to improve growth and yield of
crop plants (Brady, 1984). Research earlier
conducted showed great yield improvement with
fertilized sesame compared to unfertilized ones
(Anon, 2006; Malik, 2003).

Wide genetic and phenotypic variations of
sesame crop and its adaptability to many soils
and climatic conditions created serious
discrepancies on its suitable intra row spacing
and its optimum plant populations for good yield
of the crop (Adebisi, 2004; Bonsu, 2003).

MATERIALS AND METHODS

The field trials were conducted during the rainy
seasons of 2009 and 2010 at the Institute for
Agricultural Research (IAR) farm Samaru
(Latitude 11° 11N, Longitude 7° 38E and 686m
above sea level) in the Northern Guinea Savanna
ecological zone of Nigeria. The treatments
consisted of two sesame varieties
(NCRIBen001M and NCRIBen002M), four
nitrogen levels (20, 40, 60, and 80kgN/ha), and
three intra row spacings (5, 10, and 15cm). The
treatments were arranged in a split plot design
with three replications. The factorial combination
of N levels and varieties were assigned to the
main plot while intra row spacing was placed at
the sub plot. The gross plot size was 3.0m x 3.0m
(9m?) and the net plot was 1.5m x 3.0m.

LAl = Leaf area per plant
Ground Area

CGR=W, - W, . 1

The experimental field was ploughed, harrowed
and ridged 75cm apart. A mixture of one part of
sesame seed and two parts of course river sand
was sown manually at a shallow depth of about
1cm, by dibbling at an intra row spacing of 5, 10,
and 15cm as per treatments. The emerged plants
were thinned to one plant per stand at two weeks
after sowing. This arrangement gave population
densities of 266, 667, 133,333, and 88,889 plants
per hectare for 5, 10, and 15cm intra row
spacings, respectively.

Phosphorus and potassium fertilizer was applied
at planting to all the plots at the rate of
19.7kgP/ha and 24kg K/ha using SSP(16%P,0s)
and MOP (60% K,O) respectively. Nitrogen
fertilizer was applied in two equal split doses at
two and six weeks after sowing, at the rates of 20,
40, 60, and 80kgN/ha as per treatments using
Urea (46%N). Glyphosate at the rate of 5 liters
per ha was applied before land preparation to
control weed, this was followed by hoe weeding
at three and six weeks after sowing. No serious
insects pest and diseases attack were
encountered during the experimental period.

Data were collected from five randomly sampled
plants from each plot at 12WAS. NL was
determined by counting the leaves, SDM by oven
drying the 5 sampled plants to constant weight,
LA by leaf disc dry weight relationship as was
described by Rhoads and Bloodworth (1964), LAI
using the relationship as described by Watson
(1952) and CGR was determined as suggested
by Radford (1967).

g/mzlwk
-4 GA

CGR = Crop Growth Rate
W, and W, = Total dry weight at time t; and t,.
GA = Ground Area

While NPB and NSB was determined by counting
each from five randomly sampled plants at
harvest. The CY was determined by weighing the
fully dried harvested capsules from the five
randomly sampled plants. The capsule yields
were threshed and the realized clean seed was
weighed to determine GYP. The GY/ha was
determined from the harvest of each net plot and
converted to per hectare. Data collected were
subjected to analysis of variance (ANOVA) using

The Pacific Journal of Science and Technology
http://www.akamaiuniversity.us/PJST.htm

Statistical Analysis Agricultural Sciences (SAS)
and the means were compared using Duncan
Multiple Range Test (DMRT) (Duncan, 1955).

RESULT AND DISCUSSIONS

The pretreatment soil nutrient analysis revealed
that the soils were sandy loam (560 and 520g/kg
sand); the pH of the soils were slightly acidic (5.6
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and 6.5); very low total Nitrogen ( 0.21 and
0.18%); low organic carbon (1.1 and 0.98g/kg),
low cation exchange capacity (5.2 and
6.2cmol/kg) for 2009 and 2010, respectively
(Table 1). The low organic carbon, low total
nitrogen and low cation exchange capacity of
these soils must have been responsible for its
poor water and nutrient holding capacity
especially for those nutrients that are subject to
leaching particularly nitrogen as was earlier
reported by Brady (1984).

The NL, NSB, SDM, LAI, CGR, CY and GY/P
were all increases with increase in nitrogen
fertilization up to 80kgN/ha. However NPB did not
responded to nitrogen fertilization beyond
60kgN/ha (Table 2). This could be attributed to

the ability of nitrogen in promoting growth and to
the fact that, nitrogen is an important constituent
of chlorophyll, amino acid, and nucleic acid.
Nitrogen played a key role in carbohydrates and
protein metabolism, hence it is essential in plant
growth and development. Nitrogen fertilization
promoted cell division and enlargement that
ultimately enhanced vegetative growth through
increased number and size of leaves that resulted
in increased leaf area. Large leaf area enhanced
the capacity of the sesame plants to intercept
adequate sunlight, which might have resulted in
the production of more assimilate thereby
enhancing growth and development of the crop.
This finding was earlier observed by (Loomis et
al., 1971 and Shehu et al., 2010).

Table 1: Physico — Chemical Characteristics of Soils of the Experimental Site in 2009 and 2010
Wet Seasons at Samaru.

Soil composition

Particle size 2009
Sand g/kg 560
Silt g/kg 320
Clay g/kg 120
Textural class sandy loam
Chemical properties
P"in water 5.6
P"in 0.1ml CaCl, 4.7
Organic carbon g/kg 1.2
Total nitrogen 0.21
Available P (mg/kg) 8.4
Exchangeable cation (cmol/kg)
K 0.09
Mg 0.34
Ca 2.4
Na 0.45
CEC 5.2

Soil depth 0-30cm

2010
520
320
160

sandy loam

6.5
5.2
0.98
0.18
7.4

0.2
1.25
2.5
0.25
6.2
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Table 2: Effect of Nitrogen Levels on Growth and Yield of Two Sesame Varieties during the 2009 and
2010 Wet Seasons at Samaru.

Nitrogen Growth and yield characters of sesame crop

Kg/ha NL NPB NSB SDM(g) LAI CGRg/my CYw@ GY/Pg GY/ha(kg/ha)
20 55.08d 2.04c 0.75d 9.50d 3.20d 59.7d 11.9d 4.1d 563.2d

40 58.09c 3.06b 1.44c 9.61c 3.36¢ 60.5¢ 13.2¢ 4.9¢ 653.7c

60 62.43b 3.80a 1.57b 9.68b 3.49b 61.3b 15.0b 5.8b 727.3b

80 63.55a 3.94a 1.86a 9.78a 3.58a 61.9a 15.8a 6.1a 751.8a
SE+ 0.25 0.057 0.049 0.007 0.032 0.270 0.090 0.060 2.400

Mean followed with the same letters within columns are not statistically different at 5% level of
significance

Table 3: Effect of Variety on Growth and Yield of Two Sesame Varieties during the 2009 and 2010 Wet
Seasons at Samaru.

Variety Growth and yield characters of sesame crop

NL NPB NSB SDM LAl CGRg/m) CY(g) GYPi)  GY/ha(kg/ha)
NCRIBen001M 60.0 3.25 1.38 9.65a 3.43a 60.9a 14.1a 5.3a 698.1a
NCRIBen002M 594 3.17 1.29 9.64b 3.38b 60.9b 13.6b 5.2b 649.9b
SE+ 0.170 0.040 0.037 0.007 0.032 0.010 0.090 0.040 1.700

Mean followed with the same letters within columns are not statistically different at 5% level of

significance

The performance of the varieties showed that
NCRIBen001M  produced significantly higher
values for SDM, LAI, CGR, CY, GYP and GY/ha
compared to NCRIBen002M (Table 3). The large
leaves rather than the number produced by
NCRIBen001M might have help it to intercept and
convert more solar radiation which could have led
to increased assimilate production and
consequently increased its vyield and vyield
characters compared to NCRIBen002M. Similar
varied responses of sesame varieties were earlier
reported by (Olowe, et al.,, 2009 and RMRDC,
2004). However the two varieties produced the
same NL, NPB and NSB statistically for the two
year trials.
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The study further revealed that wide intra row
spacing of 15cm between plants significantly
increase NL, NPB, SDM, CY, and GYP (Table 4).
This might be due to the fact that, sesame plants
grown at wide intra row spacing are less exposed
to intra specific competition for light, nutrient,
moisture and space, therefore tend to grow more
vigorously. In other words, high plant population
associated with narrow intra row spacing tend to
exert pressure on scarce growth resources such
as light, space, moisture and nutrients, thereby
reduced growth and development of individual
plants. In contrast sesame crop planted at wide
intra row spacing of 15cm produced significantly
lower values for LAl, CGR and GY/ha (Table 4).

—367—
Volume 13. Number 2. November 2012 (Fall)


http://www.akamaiuniversity.us/PJST.htm

Table 4: Effect of Intra Row Spacing on Growth and Yield of Two Sesame Varieties during the 2009 and
2010 Wet Seasons at Samaru.

Intra row Growth and vield characters of sesame crop
Spacing (cm) NL NPB NSB SDM(g) LAl  CGR(g/m*) CY(g) GY/P(g GY/ha(kg/ha)
5 47.60c 2.32c 0.56¢c 9.27c 5.32a 78.6a 12.2¢ 4.3c 828.4a
10 61.39b 3.34b 1.45b 9.68b 2.90b 56.5b 14.2b 5.4b 666.1b
15 67.60a 3.96a 1.99¢ 9.98a 2.00c 47.4c 15.6a 6.0a 541.0c
SE+ 0.210 0.052 0.042 0.005 0.013 0.010 0.210 0.050 3.900

Mean followed with the same letters within columns are not statistically different at 5% level of

significance

This might be due to wide ground area subtended
by the individual plants. In contrast, narrow intra
row spacing enhanced LAl and CGR by ensuring
early canopy ground cover, thus capturing
sunlight more efficiently and utilizing soil moisture
and nutrient more effectively. This agreed with the
finding of Caliskan (2004).

The high grain yield obtained at 5cm intra row
spacing may be attributed to higher number of
harvestable capsules per unit area observed with
sesame planted at narrow intra row spacing or at
high population density as compared to fewer at
wide intra row spacing or low population
densities. Therefore, the higher CY and GYP
recorded at wide intra row spacing of 15cm was
unable to compensate for higher number of
threshed capsules obtained at higher plant
density of 5cm intra row spacing. This agreed
with the finding of Adebisi, et al., (2005).

CONCLUSION

Increasing nitrogen application from 20 to
40kgN/ha increases sesame grain yield by 16%,
further increase to 60 and 80kgN/ha resulted in
12.6 and 3.3% more grain yield per hectare,
respectively. The performance of the varieties
showed that, NCRIBen001M produced 7.5%
more grain yield compared to NCRIBen002M.
Narrow intra spacing of 5cm gave 20% and 31%
more grain yield than 10cm and 15cm
respectively. This study concluded that,
application of 80kgN/ha and narrow intra row
spacing of 5cm gave the highest grain yield of
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both varieties. However NCRIBen001M produced
significantly higher grain yield than
NCRIBen002M under the same conditions.
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