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Growth and yield responses of sesame (Sesamum indicum L.) to sowing dates 
and population densities were investigated in Omuo-Ekiti (derived savanna) 
in 2009 and Akure (rainforest) in 2010.  Seeds of sesame were planted at 3 
spacing (60 × 30 cm, 60 × 60 cm and 90 × 30 cm) and at 1 and 2 plants per 
stand on plots measuring 3 × 3 m. Treatments were assigned to field plots  
using randomized complete block design. Sesame grown in Omuo-Ekiti 
performed better than in Akure. The effect of spacing was not profound on 
most of the growth and seed yield characters of sesame. The values of root 
and shoot biomass, the number and weight of pods and seeds per plant were 
not significantly different. However, plant height and number of leaves per 
plant were affected by spacing. Plant population density (number of plants 
per stand) did not significantly affect root and shoot biomass and number of 
leaves per plant. Sesame seeds sown at 1 plant per stand produced 
significantly higher number of pods and seeds compared to 2 plants per 
stand. Crops grown at 2 plants per stand and with the spacing of 60 × 30 cm 
performed better than those planted at 60 × 60 cm and 90 × 30 cm.  
Significant interactions between spacing and number of plants per stand 
were obtained for shoot biomass, number of leaves per plant, pod yield and 
harvest index. Contrasting reactions of sesame to plant density were 
obtained when sesame was cropped at 60 × 30, 60 × 60 and 90 × 30 cm row 
spacing. The effect of location (site/agro-ecology) was significant on growth 
and yield. Sesame grown in Omuo-Ekiti (derived savanna) produced higher 
values of shoot biomass and pod and seed yields. It is concluded that Omuo-
Ekiti is better for production of sesame based on the measured parameters 
in this study.    
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INTRODUCTION 
 
Sesame (Sesamum indicum L.) is an important oilseed crop 
that is cultivated on small holder farms of the humid 
tropics. Sesame draws its importance  from the fact that it is 
a food crop ,a raw material for industry,  feed for livestock 
and an export crop (Purseglove, 1978) . Sesame is 
cultivated in tropical and sub-tropical regions, in plains, up 
to an elevation of 1200m, and mainly in the dry and hot 
tropics in the areas with an annual rainfall of 500-1125mm. 

The crop can tolerate periods of drought, but does not 
tolerate water logging, and  prefers light, well drained soils 
that will retain adequate moisture and it does reasonably 
well on poor soils. The Sesame  plant is about  60 to 120cm  
in height and the fruit is a dehiscent capsule held close to 
stem and when ripe, the capsule shatters to release a 
number of small seeds which are protected by a fibrous hull 
or skin, which may be whitish to brown or black  depending  
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Table 1. Physico-chemical characteristics of soil of sites of 
experiments 

 

Soil Properties (OMUO-EKITI) 
2009 

(AKURE) 
2010 

Sand (%) 56.8 56.8 
Silt (%) 14.0 16.0 
Clay (%) 29.2 27.2 
Textural  Class 
Organic Carbon (%) 

Loamy sand 
2.09 

Loamy sand 
1.34 

Organic Matter (%) 3.60 2.31 
Total Nitrogen (%) 1.05 0.92 
K (c mol/kg) 0.31 0.48 
Na (c mol/kg) 0.40 0.52 
P (c mol/kg) 12.91 6.53 
pH 7.06 5.68 

 
 

 
on the variety. Sesame is  deep rooted and well adapted to 
withstand dry conditions. The crop is grown under a range 
of environments, which probably affects its performance 
(Purseglove, 1978).  

In Nigeria, Sesame was first grown in the middle belt of 
Nigeria in the late 1940s by the West African Oilseeds 
Mission‘s mandate to investigate the possibility of the 
production of groundnut and other oilseeds  including 
sesame (Olowe,  2007). The cultivation of Sesame falls 
within the guinea savanna agro-ecozone of Nigeria where 
the annual rainfall is usually below 1000 mm. Over the 
years, sesame production had extended to areas with 
annual rainfall above 1000 mm (Ogunremi and 
Ogunbodede, 1986). 

Climatic factors mainly  temperature, rainfall and day 
length, soil types, and management practices such as plant 
densities, spacing, time of sowing, irrigation, fertilizers and 
herbicides 

 influence sesame productivity (Adebisi, 2004). In 
particular, sowing dates, population density and plant 
spacing play significant roles as determinants of seed yield. 
Adoption of suitable sowing date, optimum spacing and 
plant density would fulfill the objective of maximizing the 
yield of sesame. 

An estimated 3.5 million hectares the agricultural land  in 
Nigeria are suitable for the production of sesame. While the 
potential for sesame production is very high,  the average 
seed yields of Sesame is about 300kg/ha which is far lower 
than the average yield of other oil seed crops such as 
groundnut and soybeans (NCRI 2005; Olowe, 2007). In 
Africa, Nigeria is the second largest producer of sesame 
after Sudan . Sesame seed is the second largest non-oil 
export from Nigeria .Nigeria currently produces about 
300,000 metric tonnes of sesame annually Nigeria exports 
about 60-70% of her national production (NCRI, 2007). 

It is an important oil seed crop in the world. Its grain is an 
excellent source of high quality oil, protein, carbohydrate, 
calcium and phosphorous, and ranks among the top 
thirteen oil seed crops, which makes up to 90% of world 
edible    oil    production    (NCRI,  2005).   Ryu  et  al. (1992)  

 
 
 
 
reported that sesame oil contains sesamoline and sesame 
which is used as synergist for insecticides, and its oil which 
has high contents of oleic  (47 %) and linoleic oil (39 %), 
does not turn rancid unlike other edible oils because of the 
presence of antioxidant, are used mainly for cooking 
purposes, salad oils and margarine, and in the manufacture 
of soaps, paints, perfumes, pharmaceuticals and 
insecticides.   

Sesame production is becoming widely accepted by 
Nigerian farmers across the agroecologies (Olowe, 2007). 
This is because of the economic importance of its oil in the 
international market. In Nigeria, optimum sowing dates 
have been determined for sesame in locations within the 
northern guinea savanna (Kaigama et al., 1988), southern 
guinea savanna (Busari and Ajewole,1993; Adeyemo and 
Ogunwolu, 1996). However, adequate information on the 
sowing date for sesame in the Southwestern Nigeria is not 
available because production of sesame has not been fully  
embraced in the region, though most of the staple food and 
oil crops are cultivated there. The recent increase in 
awareness, production and cultivation of sesame in the 
southwestern Nigeria has therefore, necessitated the need 
to evaluate the agronomic practice for the crop in the zone.  
Sesame is planted at different times in different ecological 
zones. This depends on when the rains are fully established. 
In Guinea savanna, early planting is by March/April while 
the late planting is by mid July to early August. In the Sudan 
savanna, planting is done as from the last week of June to 
first week of July. The objective of this study is to 
investigate the growth and yield responses of sesame to 
population densities and agroecological   
environmental/weather conditions of the humid south of 
Nigeria 
 
 
MATERIALS AND METHODS    
 
Experimental sites and locations 
 
Field experiments were conducted in 2009 and 2010, to 
evaluate the growth and seed yield production by sesame in 
two agroecologies of the humid zone of Nigeria. The 
experiments were carried out in Omuo-Ekiti, a derived 
savanna/forest-savanna transition between August and 
December 2009 in 2009 and Akure, a rainforest zone 
between May and September 2010(Table 1) 
 
Soil sampling and analysis 
 
The soil sample was taken with soil auger at 15cm depth at 
the experimental sites. The sample was air-dried and 
ground to pass through a 2mm sieve. Thereafter, it was 
analyzed for the determination of pH, organic matter 
content, organic carbon, total nitrogen (N), available 
phosphorus (P), potassium(K) and sodium (Na). The 
physical properties of the soil were also determined.     

The pH was measured in a 1:2, soil: water ratio using a 
glass     electrode    pH    meter. Soil     organic    carbon    was  



 
 
 

 
determined by dichromate titration method of Walkley and 
Black (1934) while nitrogen contents were measured by 
micro-kjedahl digestion method. Available phosphorus was 
determined by the Bray No 1 extraction method (Bray and 
Kurtz, 1945). Sodium and potassium were determined by 
flame photometry.   

 
Experimental design, plot size and crop establishment 

 
The trial each year consisted of 2 × 3 factorial combinations 
of number of plants per stand (one per stand and two per 
stand ) and plant spacing (60 × 60cm, 60 × 30cm and 90 × 
30cm). A randomized complete block design (RCBD) was 
used incorporating six treatment combinations. The 
experimental area was made up of 18 plots comprising of 
three rows and six columns, each with a dimension of 3 × 
3m. The three spacing treatments mentioned above were 
allocated within the plots with two population densities of 
two plants per stand and one plant per stand. 

Manual weeding was carried out on the fields at 4th, 8th 
and 12th week after planting (WAP).There was no fertilizer 
application and artificial water supply in order to establish 
the suitability of the crop to the study zones 

 
Data collection 

 
Data were collected randomly on ten plants per plot from 
the 4th week to the 12th week after planting at 2 weeks 
interval to determine the plant height, the number of leaves 
per plant and number of days to 50% flowering. After 
harvesting, parameters such as number of pods (capsules) 
per plant, weight of pods per plant, weight of seeds per 
plant were recorded. Root and shoot biomass were oven-
dried at 80°C for 48 hours and dry weight measured to 
determine the growth and yield responses in the 
aforementioned study areas. Agronomic parameters were 
evaluated such as: 

 
Plant height 

 
 This was measured with meter rule; measurement from 
the base of the plant to tip of the plant. Number of leaves 
and pods per plant: This was done by counting the actual 
number of leaves on the studied plants at 2 weeks interval. 
The number of pods produced per plant was counted at 2 
weeks interval until the pods were harvested. The days to 
first flowering date is the number in days from planting to 
the date when the plants started showing flowers. The 50% 
flowering date is the number in days from planting to the 
date when 50% of the plants have shown flowers. 

 
Data analysis   

 
Data collected were subjected to analysis of variance 
(ANOVA) while significant treatment means were 
separated using least significant difference (LSD) test at 5% 
level of probability (Steel and Torrie, 1980).     
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RESULTS 
 
Effects of spacing on growth and yield of sesame 
 
The  crop  vigour especially leaf development as marked by 
the number of leaves does not show any significant 
difference. The highest number of leaves per plant was 
found at the spacing of 60×30 cm with 363 leaves in 2009 
while the least was 291 at the spacing of 60×60 cm in 2010. 
The root biomass, days to first flowering, number of pods, 
pod weight and seed weight also did not show significant 
difference. However the period at which 50% flowering 
was attained by the plant was prolonged with the spacing of 
90×30 cm in 2009 which was 64 days (Table 2) and early at 
60×60 cm spacing (42 days). The shortest 50% flowering 
date was attained by 60 × 60 cm spacing (42 days). 

There were significant differences in the plant height 
with different spacing parameters, most especially between 
the spacing of 60×60 cm and 90×30 cm. Plants with the 
spacing of 90×30cm had the highest plant height of 159 cm 
while plants with the spacing of 60×60cm had the lowest 
plant height of 148.17 cm.  
 
Effects of plant density (plant per stand) on growth and 
yield of sesame 
 
Although using different number of plants per stand affect 
the growth characteristics of sesame, there was no 
significant differences in root biomass, shoot biomass, 
number of leaves per plant, days to first flowering, number 
of pods per plant and seed weight. There was a significant 
difference (p < 0.05) in the plant height. One plant per stand 
had higher height. At one plant per stand in 2009, the 
average plant height was 172.44 cm while at two plants per 
stand, the plant height is 160.78 cm  

There was a significant difference in pod weight in 2009 
at Omuo-Ekiti while there was no significant difference in 
the pod weight in 2010. One plant per stand had a higher 
pod weight than two plants per stand (Tables 3 and 4). In 
addition, number of pods at one plant per stand was higher 
than that of two plants per stand. The average number of 
pods at one plant per stand in 2009 (Omuo-Ekiti) was 223 
while it was 194 at two plants per stand. 

 
Interaction effects 
 
There were significant interactions between plant spacing 
and the number of plants per stand for shoot biomass, total 
shoot biomass, plant height and seed weight in 2009 
(Omuo-Ekiti). There are also significant interactions 
between plant spacing and number of plant per stand for 
shoot biomass, total shoot biomass, number of leaves per 
stand, plant height, number of pods and harvest index 
(Table 5). This is an indication that these parameters did 
not respond the same way to the spacing and plant per 
stand treatment. 

The significant interaction was observed in the root 
biomass, number of leaves per plant, days to first flowering  
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Table 2a.  Agro-ecological Description of Sites (Location) of Experiment 
 

Location Latitude Longitude Annual temperature (oC) Annual rainfall(mm) Ecology 

Akure 7o15ˈN 5o11ˈE 30.8 1430 Rainforest 
Omuo-Ekiti 5o9ˈN 5o15ˈE 31.3 1160 Derived savanna 

 
 

Table 2b.Some Meteorological Variables of Sites (Locations) of Experiment 
 

Omuo-Ekiti (2009) April May June July Aug Sept Oct Nov Dec 

Monthly rainfall (mm)  48.2 73.3 125.4 180.2 205.1 165.2 113.4 48.2 7 
 
Temperature (oC) 

 
32.3 

 
31.7 

 
31.4 

 
31.0 

 
30.7 

 
31.2 

 
31.5 

 
31.9 

 
30.7 

  
Rel. humidity (%) 

 
47 

 
53 

 
65 

 
74 

 
80 

 
76 

 
61 

 
54 

 
41 

Akure (2010) April May June July Aug Sept Oct Nov Dec 

Monthly rainfall (mm) 54.3 88.1 211.4 243.3 269.3 230.4 147.6 72 15 
 
Temperature (oC) 

 
31.7 

 
31.2 

 
30.7 

 
30.2 

 
29.1 

 
29.4 

 
30.2 

 
31.6 

 
29.4 

 
Rel.humidity (%) 

 
51 

 
63 

 
74 

 
78 

 
82 

 
73 

 
67 

 
62 

 
53 

 

SOURCE: Department of Meteorology, Federal University of Technology, Akure 

 
 
Table 3a: Effects of spacing on growth and yield of sesame taken at 12 WAS  (Omuo-Ekiti: 2009 experiment) 
 

 
Spacing 

Root 
biomass 

(g) 

Shoot 
biomass 

(g) 

Total  
biomass 

(g) 

No. of 
leaves/ 

plant 

Plant 
height 
(cm) 

Days to 
first 

flowering 

Days to 
50% 

flowering 

Number 
of pods 

Pod 
weight 

(g) 

Seed 
weight 

(g) 

Harvest 
index 

60×60cm 7.89a 31.68a 39.57a 338.50a 161.16b 37.00a 43.16a 213.65a 26.05a 24.15a 1.51a 
60×30cm 8.26a 32.36a 40.62a 363.83a 166.67ab 36.83a 48.83a 208.92a 26.17a 25.60a 1.55a 
90×30cm 8.07a 30.45a 38.52a 350.17a 172.00a 36.33a 63.67a 204.80a 25.48a 23.71a 1.51a 

 

Figures with different letters in the same column are significantly different at P0.05 

 
 
Table 3b: Effects of spacing on growth and yield of sesame taken at 12 WAS (Akure:2010 experiment) 
 

 
Spacing 

Root 
biomass 

(g) 

Shoot 
biomass 

(g) 

Total  
biomass 

(g) 

No. of  
leaves/ 

plant 

Plant 
height 
(cm) 

Days to 
first 

flowering 

Days to 
50% 

flowering 

Number 
of pods 

Pod 
weight 

(g) 

Seed 
weight 

(g) 

Harvest 
index 

60×60cm 6.00a 26.42a 32.42a 291.83a 148.17b 35.50a 42.17a 203.75a 25.12a 20.42a 1.29a 
60×30cm 6.19a 26.53a 32.72a 333.83a 153.67ab 36.00a 42.50a 201.28a 22.64a 21.04a 1.45a 
90×30cm 6.15a 24.64a 30.75a 320.17a 159.00a 35.00a 42.50a 192.65a 22.28a 20.13a 1.38a 

 

Figures with different letters in the same column are significantly different at P0.05 

 
 
 
date, 50% flowering date, number of pods and pod weight 
in 2009 (Omuo-Ekiti) was an indication that these 
parameters respond the same way to spacing and number 
of plants per stand. Meanwhile in 2010 (Akure), non 
significant interaction was observed in root biomass, plant 
height, days to first flowering date, 50% flowering date and 
seed weight(Table 6). 
 
Comparative performance of locations 
 
Location significantly influences some of growth and yield 
parameters of sesame. It was observed that sesame grown 

in Omuo-Ekiti (2009) had higher values of shoot biomass, 
number of leaves, total shoot biomass, plant height, number 
of pods, pod weight, seed weight and harvest index than 
crops grown in Akure (2010) (Table 5a).  It was also 
observed that crops grown at one plant at 60×60 cm 
spacing had the highest harvest index of 1.67 in 2009 while 
crops grown at two plants per stand at 90×30 cm spacing 
has the harvest index of 1.58 in 2010. (Table 5b) 

It can be concluded that Omuo-Ekiti (2009) performed 
better than those planted at Akure(2010) based on 
parameters observed. Sesame in Omuo-Ekiti (2009) had an 
average pod weight of 26.1g and harvest index of 1.5 while  
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Table 4b: Effects of plant density on growth and yield of sesame  taken at 12 WAS (Akure:2010 experiment) 
 

Plant 
population 

Root 
biomass 

(g) 

Shoot 
biomass 

(g) 

Total 
biomass 

(g) 

No. of 
leaves/ 

plant 

Plant 
height 
(cm) 

Days to 
first 

flowering 

Days to 
50% 

flowering 

Number 
of pods 

Pod 
weight 

(g) 

Seed 
weight 

(g) 

Harvest 
index 

2Plants/stand 6.11a 24.30a 30.41a 307.11a 147.78b 35.33a 42.56a 192.20a 24.59a 20.30a 1.24a 
1plant/stand 6.12a 27.30a 33.42a 323.44a 159.44a 35.67a 42.22a 206.26a 22.11a 20.76a 1.511a 

 

Figures with different letters in the same column are significantly different at P0.05 

 

 
Table 5a: Interaction effects of spacing and plant density for some growth and yield characters of sesame taken at 12 WAS (Omuo-Ekiti : 
2009 experiment) 

 

 
Treatments 

Root 
biomass 

(g) 

Shoot 
biomass 

(g) 

Total 
biomass 

(g) 

No. of 
leaves/ 

plant 

Plant 
height 
(cm) 

Days to 
first 

flowering 

Days to 
50% 

flowering 

Number 
of pods 

Pod 
weight 

(g) 

Seed 
weight 

(g) 

Harvest 
index 

2 Plants at 
60×60cm 

8.18a 31.42ab 39.60ab 311.00a 155.67b 37.00a 43.66a 230.40a 26.21a 24.73a 1.60b 

2 plants at 
60×30cm 

8.31a 36.30a 44.61a 354.67a 167.67a 36.66a 43.66a 234.13a 27.57a 28.76a 1.62a 

2 Plants at 
90×30cm 

7.78a 32.81ab 40.59ab 348.67a 173.33a 35.66a 43.66a 225.03a 25.86a 26.28a 1.57b 

1 Plant at 
60×60cm 

7.60a 31.95ab 39.55ab 366.00a 166.67a 37.00a 42.66a 196.90a 25.88a 23.57a 1.67ab 

1 Plant at 
60×30cm 

8.21a 28.42b 36.63ab 373.00a 166.67a 37.00a 44.00a 183.70a 24.76a 22.44a 1.63b 

1 Plant at 
90×30cm 

8.37a 28.10b 36.47ab 351.67a 170.67a 37.00a 43.66a 184.57a 25.11a 21.15b 1.45b 

 

Figures with different letters in the same column are significantly different at P0.05 

 

 
Table 5b. Interaction effects between spacing and plant density for some growth and yield characters of sesame taken at 12 WAS  (Akure: 
2010 experiment ). 

 

 
Treatments 

Root 
biomass 

(g) 

Shoot 
biomass 

(g) 

Total  
biomass 

(g) 

No. of  
leaves/ 

plant 

Plant 
height 
(cm) 

Days to 
first 

flowering 

Days to 
50% 

flowering 

Number 
of pods 

Pod 
weight 

(g) 

Seed 
weight 

(g) 

Harvest 
index 

2 Plants at 
60×60cm 

6.40a 26.32ab 32.72ab 247.67b 142.67b 36.00a 42.67a 202.73abc 29.39a 19.89a 1.11b 

2 Plants at 
60×30cm 

6.31a 30.28a 36.59a 324.67ab 154.67a 36.33a 42.33a 233.73a 24.27ab 21.94a 1.51b 

2 Plants at 
90×30cm 

5.91a 26.79ab 36.61ab 318.67ab 160.33a 34.33a 43.00a 209.93ab 23.24ab 22.08a 1.58ab 

1 Plant at 
60×60cm 

5.60a 26.16ab 31.76ab 336.00ab 153.67a 35.00a 41.67a 204.77abc 20.85b 20.95a 1.52a 

1 Plant at 
60×30cm 

6.07a 22.78b 28.85ab 343.00a 152.67a 35.67a 42.67a 168.83c 21.00b 20.15a 1.37a 

1 Plant at 
90×30cm 

6.39a 22.49b 28.88ab 321.67ab 157.67a 35.67a 42.00a 175.37bc 21.33b 18.19a 1.35a 

 

Figures with different letters in the same column are significantly different at P0.05 

 
 
 
Akure (2010) had an average pod weight of 23.6g and 
harvest index of 1.4 (Table 7). It was observed that there 
were no significant differences in root biomass and days to 
50% flowering. There were significant differences in other 
growth and yield parameters evaluated. Crop grown at one 
plant per stand with the spacing of 60×30 cm in Omuo-Ekiti 
(2009) had the highest number of leaves per plant while 

crops grown at two plants per stand with the spacing of 
60×60 cm had the least number of leaves. 
 
 
DISCUSSION 
 
The  results of  this  study  showed that sesame can perform 
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Table 6. Effects of spacing and plant density on some growth and yield characters of sesame across the years taken at 12 WAS  (2009 and 
2010) 

 
 
 
Treatments 

Root 
biomass 

(g) 

Shoot 
biomass 

(g) 

Total shoot 
biomass 

(g) 

No. of 
leaves/ 

plant 

Plant 
height 
(cm) 

Days to 
first 

flowering 

Days to 
50% 

flowering 

Number 
of pods/ 

plant 

Pod 
weight 

(g) 

Seed 
weight 

(g) 

Harvest 
index 

2 Plants at 
60×60cm 

7.29a 28.87bc 36.16a 279.33b 149.17c 36.50a 43.17a 216.57ab 27.80a 22.31ab 1.30a 

2 Plants at 
60×30cm 

7.31a 33.29a 40.60a 339.67a 161.17ab 36.50a 43.00a 233.93a 25.92a 25.35a 1.57a 

2 Plants at 
90×30cm 

6.84a 29.80ab 36.64ab 333.67a 166.83a 35.00b 43.33a 217.48ab 24.55a 24.18ab 1.49b 

1 Plant at 
60×60cm 

6.60a 29.06bc 35.66abc 351.00a 160.17b 36.00ab 42.17a 200.83bc 23.37a 22.26ab 1.53bc 

1 Plant at 
60×30cm 

7.14a 28.87bc 36.01abc 358.00a 159.17b 36.33a 43.33a 176.27c 23.22a 21.30ab 1.55bc 

1 Plant at 
90×30cm 

7.38a 25.30c 32.68ac 336.67a 164.17ab 36.33a 42.82a 179.97c 22.88a 19.67b 1.43c 

 

Figures with different letters in the same column are significantly different at P0.05 

 
 

Table 7. Performance across locations on growth and yield characters of sesame 
 

 
Sites 

Root 
biomass 

(g) 

Shoot 
biomass 

(g) 

Total  
biomass 

(g) 

No. of  
leaves/ 

plant at 12 
WAS 

Plant 
height 
(cm) at 
12 WAS 

Days to 
first 

flowering 

Days to 
50% 

flowering 

Number 
of pods 

Pod 
weight 

(g) 

Seed 
weight 

(g) 

Harvest 
index 

Omuo  8.08 31.37 39.45 351 167 37 43 209 26.08 24.50 1.51 
Akure  6.11 25.70 31.81 315 154 36 42 200 23.62 20.61 1.35 
LSD(0.05) 0.87 2.39 6.60 67.9 NS 1.42 1.07 25.41 2.33 4.59 0.36 

 
 
 
well   in   rainforest   and derived savanna agro-ecologies of 
south-west Nigeria. However, in order to improve the 
productivity of sesame in these agro-ecologies, it is 
necessary to understand the production risks with decision 
options in circumstances of soil and climatic conditions of 
these zones. Special consideration should be given to the 
time of sowing, planting density and plant spacing.   Plant 
height was significantly affected by the location (Table 3a 
and 3b). Crops planted in Omuo-Ekiti (2009) were taller 
than those planted in Akure (2010).The significant 
differences obtained for plant height under different plant 
spacing (60 × 60, 60 ×30 and 90 × 30 cm) was in line with 
the work of Ahmed et al. (2009). 

Plant population treatments had no significant effect on 
days to 50% flowering (Tables 4a and 4b). The values of 
these parameters were similar when the crops were sown 
on low and high population. This was in line with El Naim 
(2003) who showed that spacing had no effect on days to 
50% flowering in sesame. However, Allesi et al. (1977) 
reported that more number of days were taken to flowering 
in low population density. Plant populations had significant 
difference on plant height at the two locations. This 
observation contrasted the results obtained by Ahmed et al. 
(2007) who showed that plant population had no 
significant effect on plant height. Plants under high 

population (two plants per stand) were taller than those 
under low population (one plant per stand). This was in 
contrast to the results of Ahmed et al (2009) who stated 
that an increase in planting population markedly increase 
plant height. 

Increasing plant population decreased seed yield per 
plant at the two locations. This was primarily because of a 
reduced number of capsules per plant at higher plant 
population. Ahmed et al. (2007) pointed out that the seed 
yield per plant substantially decreased with increasing 
plant population can be attributed to interplant 
competition for assimilates. The reduction in number of 
capsules per plant with increasing plant densities observed 
in this study may be attributed to the competition between 
plants under high planting population. In this study, it was 
observed that spacing significantly affected sesame growth 
and yield characters. Spacing of 60 × 30 cm had the highest 
seed yield and harvest index. There were two obvious 
advantages in the close spacing – these were better and 
early leaf canopy formation coupled with higher population 
density.  

In closer spacing, increased competition appeared to 
have played prominent role in biomass accumulation and 
seed yield in this study. Differences in biomass yield under 
varying spacing could impose assimilate limitation for seed  



 
 

 
 
formation as reported for grain crops (Vega et al. (2001) 
and Calvino et al. (2004). In maize, the effect of closer  
spacing on final kernel weight was attributed to reductions 
in effective grain-filling period which suggests the 
occurrence of competition for assimilates during grain 
filling.  Vega et al.  (2001) reported the effects of density 
induced competition for assimilate during flowering on 
kernel abortion. This trend was attributed to low dry 
matter partitioning to reproductive sinks at flowering. Stiff 
competition for resources (water/light) in response to 
increased density of plant stand can be attributed to decline 
in shoot biomass yield in high stand densities. Responses to 
spacing in crops enhanced inter-plant competition and its 
consequence variability in expression of phenotypic traits 
such as biomass, height and number of capsules.  

The harvest indices in both locations were not 
significantly different. This confirms the relationship 
between biological yield and seed yield. The high planting 
population had a higher harvest index than low planting 
population. The low plant populations resulted in abundant 
vegetative growth with taller and more branched plants 
due to reducing inter-plant competition. Hence, harvest 
index of these plants were reduced.   

 
 
Conclusion 

 
For optimum productivity, it is better to grow sesame at 
two plants per stand rather than one plant per stand in 
order to maximize the land and efforts put into the sesame 
production activity. Sesame, which is an important oil crop 
worldwide, is known to be a drought tolerant crop. This is 
because it has a strong taproot system that extracts water 
from deeper soil profile to enable the crop tolerates 
prolonged dry periods. This study shows that sesame can 
be grown successfully in   rainforest and derived savanna 
zones of Nigeria, but farmers must take cognizance of the 
early planting date.  

There was some production risks associated with sesame 
crop management. For instance, lodging and stem breakage, 
both of which depend on a number of factors including 
stem strength, head weight, plant height and type of root 
system could result in poor stands at harvest. For this 
reason, research efforts should be directed towards 
development of suitable varieties that are resistant to 
lodging and breakage so as to obtain optimum plant 
population and hence seed yield. Based on the result of this 
study, there should be more sensitization to the farmers on 
the adaptability of sesame to both derived savanna and 
rainforest agro-ecologies. It is also suggested that for 
optimum harvest, the pods should be harvested as soon as 
they are dry to avoid splitting which will eventually lead to 
yield loss. It is suggested that the study be extended to 
other climatic zones to further confirm the above findings. 
It is suggested that cognizance must be taken of the cultivar 
or cultivars planted in order to ascertain the cultivar that is 
best suited for the locations under this study. 

Agele et al.          285 
 
 

 
REFERENCES 

 
Mahdi A, Amin SEM, Ahmed FG (2007). Effect of sowing 

date on the performance of sesame (Sesamum indicum L.)  
genotypes under irrigation conditions in Northern Sudan. 
African Crop Science Proceedings 8:1943-1946. 
Adebisi  MA (2004). Variation, stability and correlation 

studies in seed quality and yield of   sesame. Ph.D Thesis. 
University of Agriculture Abeokuta.                                                                                                                                                                                    

Adeyemo MO, Ogunwolu EO (1996). Planting date and 
varietal influences on development and seed yield of 
sesame (Sesame indicum L.) J.  Agric. Technol. 4 : 19 -25. 

Ahmed ME, Entisar M, Elday N, Anwad AA (2009). Effect of 
plant density on the performance of sesame (Sesamum 
indicum L.)  Cultivars under Rainfed.  Res. J. Agric. Biol. 
Sci. 6(4): 498-504.        

Alessi J, Power JF,  Zimmerman DC (1977). Sunflower yield 
and water use as influenced by planting date, Population 
and row Spacing. Agron. J. 69: 465 – 469.Crossref 

Andrade FH, Uhart SA, Frugone MI (1993). Intercepted 
radiation at flowering and kernel number in maize shade 
versus plant density effect. Crop Sci. 33: 482-485.Crossref 

Busari LD, Ajewole AA (1993). Effects of planting date on 
sesame (Sesame indicum L.) Flowering pattern. Tropical 
Oil Seeds J. 2: 32 -39. 

Calvino P, Sadras V, Redolatti M, Canepa M (2004). Yield 
responses to narrow rows as related to interception of 
radiation and water deficit in sunflower hybrids of 
varying cycle. Field Crops Research 88 (2-3):261-267.
 Crossref 

El Naim AM (2003). Effect of different irrigation water 
quantities and cultivars on growth and yield of sesame 
(Sesamum indicum L.) Ph.D. Thesis, Faculty of 
Agricultural Sciences, University of Khartoum, Sudan. 

Katung PD, Asenime IO, Kaigama BK, Olufajo OO (1988). 
The effects of sowing date and plant population of 
sesame. In : Cropping Scheme Report pp. 50-52. IAR, 
Samaru.  

Maddoni GA, Otegui ME (2004). Intra-specific competition 
in early establishment of hierarchies among plants affects 
final kernel set. Field Crops Res. 14:92-98.  

National Cereals Research Institute (NCRI) (2005). Training 
Manual on Beniseed Production Technology. pp. 23-26. 

Ogunremi E,  Ogunbodede BA (1986). Path coefficient 
analysis of seed yield in early season sesame. Ife J. Sci. 1: 
27-32. 

Olowe VIO (2007). Optimum planting date for sesame 
(Sesamum indicum L) in the transition zone of South West 
Nigeria. 

Purseglove JW (1978). Tropical Crops: Dicotyledons. 
London, Longman pp. 120-124. 

Ryu SR, Lee JI, Kang SS, Choi CY (1992).Quantitative 
analysis of antioxidant (Sesamum and Sesamolin) in 
sesame seed. Korean J.  Crop Sci. 37: 377–382. 

Shivhare N, Satsangee N (2012).Wonders of sesame: its 
nutraceutical uses and health benefits. In: Chemistry of 
Phytopotentials: Health,   Energy      and      Environmental 

http://dx.doi.org/10.2134/agronj1977.00021962006900030033x
http://dx.doi.org/10.2135/cropsci1993.0011183X003300030013x
http://dx.doi.org/10.1016/j.fcr.2004.01.003


Int. J. Agric. Pol. Res.          286 
 
 
 

Perspectives (LD Khemani, MMS, Shalini S. Eds.)Crossref 
Vega CRC, Andrade FH, Sadras VO (2001). Reproductive 

partitioning and seed set efficiency in soyabean,  

 
 
 
 

sunflower and maize. Field Crop Research 72:163-175. 
Crossref 

 
 
  
 
 
 

http://dx.doi.org/10.1007/978-3-642-23394-4_13
http://dx.doi.org/10.1016/S0378-4290(01)00172-1

