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Sesame (Sesamum indicum L.) has been cultivated since ancient times as oilseed crop in the hotter and 
drier parts of Africa and Asia. In Nigeria, low yield is obtained as a result of poor agronomic practices 
among others discourage growers. Field experiments were conducted in 2009 and 2010 rainy seasons 
at the teaching and research farm of the Departments of Crop Production and Horticulture, Modibbo 
Adama University of Technology, Yola to evaluate the effects of NPK fertilizer and plant population 
density (PPD) on the productivity of sesame plant. The treatments consisted of three plant population 
density - 111,111(60 x 15cm), 166,667(60 x 10cm) and 133,333(75 x 10cm) plants/ha and three NPK rates 
(200, 300 and 400 kg/ha) which was laid out in a split plot design replicated three times with plot size 3m 
x 2m. Parameters measured include establishment count at two weeks after sowing (2WAS), number of 
primary and secondary branches, days to 50% flowering, length of capsule, number of capsule per 
plant, 1000 –seed weight and yield per hectare (kgha

-1
). Data collected were subjected to Analysis of 

Variance (ANOVA) and means were separated using least significant different (LSD). Results obtained 
showed significant effects of plant density and NPK rates on days to 50% flowering, number of seed per 
capsule, length of capsule as well as seed yield/ha. The application of NPK 200kg/ha

-1
 and plant 

population density of 133333plants/ha(75cm x 10cm) resulted in higher seed yield/ha. The combined 
interaction showed strong influence on yield components especially number of capsule per plant, 
number of seed per capsule and length of capsule per plant. 
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INTRODUCTION 
 
Sesame or beniseed (Sesamum indicum L.) is cultivated 
in almost all tropical and sub tropical countries of Asia 
and Africa for its highly nutritious and edible seeds (Iwo 
et al; 2000). In Nigeria it is cultivated in the derived, 
northern and Southern guinea, Sudan and Sahel 
Savannah zone (Alegbejo et al; 2003).  

The low yields coupled with problems encountered 
during harvesting sesame have tended to discourage 
growers, leading to a decline in the total area devoted to 
its cultivation. In general, the production constraints 
include poor agronomic practice, pest and disease, weed 
infestation, poor soil fertility, low yielding cultivars.  
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Although knowledge of some Agronomical practices for 
sesame in south Eastern Nigeria have been reported 
(Ojikpong et al., 2007). 

Detailed fertilizer studies have indicated the application 
of Nitrogen, Phosphorus and Potassium (NPK) fertilizer to 
sesame gives reasonable chance of increase economic 
returns. According to Olowe and Busari (2000) the 
number of capsules per plant of sesame increased from 
31 to 42 with the application of 90 kg N ha

-1 
from 0 kg N 

ha-1. Plant population density varies from one plant species 
to another and thus must strictly be controlled to prevent 
over-crowding which may in turn affect growth and 
development and yield of cultivated crops (Sajo et al., 
2002). Youdouwei et al., (1986) also observed that 
adequate plant density of crop is important for good yield.  

Survey reports have shown that fertilizers are not 
applied to sesame crop even in  major  growing  areas  in  
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Nigeria (Van Rheenen, 1973; Babaji et al., 2005). Studies 
on the effects of plant population density (PPD) and 
spacing on the growth and yield of sesame as a sole crop 
abounds. Adeyemo et al. (1992) suggested population of 
133,333plants/ha – 266,667plants/ha obtained from 
spacing of either 50cm x 15cm or 75cm x 10cm and 
75cm x 5cm or 25cm x 15cm respectively as near 
optimum for the branching sesame cultivar. 

In order to achieve the desired goal of the sesame 
producers, it therefore become imperative to study the 
NPK response as well as plant density of this very 
important crop. Hence the effects of NPK fertilizer and 
plant population density on productivity of Sesame in 
Yola, Adamawa State, Nigeria. 
 
 
MATERIALS AND METHODS 
 
The experiment  was conducted during the rainy season 
of 2009 and 2010 at the Teaching and Research farm of 
the Modibbo Adama University of Technology, Yola 
(Latitude 9

o
 14'N and longitude 12

o
 28'E ), to study the 

effects of Plant density and NPK fertilizer on the 
productivity of sesame. Composite soil sample were 
collected during the two cropping seasons to determine 
physicochemical properties of the soil on the 
experimental site. Rainfall data was also collected during 
the study. 

The field was ploughed and harrowed in both seasons 
to obtain a fine tilt, thereafter marked into plots. Total land 
area used for the experiment was 162m

2
 (6m x27m) with 

a gross size of 3m x 2m and net plot size of (2.8m x 
1.8m). Alley ways were created between the replications 
and between plots, of width 1.0m and 0.5 respectively. 

The treatments consisted of three plant density, 
11111plants/ha (60 x 15cm), 16667plants/ha(60 x 10cm) 
and 133333plants/ha(75 x 10cm) and three NPK rates of 
(200, 300 and 400 kgha

-1
).  NPK 15-15-15 and the 

amount determined using the formula. 
 
Fertilizer required (kg/ha) = (Rx100xA)/ C (%)      
 
where R = recommended application rate (Kg/ha), C = 
analysis of the fertilizer (%), A = Area to be fertilized (m

2
) 

 
The treatment were laid out in a split plot design with 
NPK fertilizer as the main plots and plant density as the 
sub-plots treatments and replicated three times. Sesame 
variety pb-Til No. 1 obtained from Adamawa State 
Agricultural Development programme (ADADP) was used 
for the study. The seeds were sowed on July 24, 2009 
and July 29, 2010 for the first and second experiments 
respectively. The sowing was done by seed drilling in 
rows with row spacing of 60cm x 15cm, 60cm x 10cm x 
75cm x 10cm to achieve the desired plant population. 
Half the amount of NPK fertilizer was applied  at  planting  

 
 
 
 
by dropping into each planting hole along with the seeds, 
while the remaining half was applied three weeks after 
emergence by ring placement around the plants  as 
recommended by Adamawa State Agricultural 
Development Programme (ADADP)(1996) Weeds were 
controlled manually using hoe at 3, 5 and 7 weeks after 
sowing (WAS) and there were no pest problems during 
the two cropping seasons.  

Data collected on establishment count was counted 
from within the net plot at two (2) weeks after sowing and 
recorded as establishment count, number of primary and 
secondary branches per plant were counted from five(5) 
randomly sampled plants per plot and the mean 
recorded. Number of days to 50% flowering by daily 
inspection of the plots was done to determine the number 
of days it took the plant when 50% of the plants/plot 
flowered and were recorded, others are length of 
capsule, number of capsule/plant, number of 
seed/capsule, 1000 seed weight and seed yield per 
hectare (kgha

-1
). The data were then subjected to 

analysis of variance (Anova) using the split plot design 
and means separated using least significant 
difference(LSD) (Gomez and Gomez, 1984). 
 
 
RESULTS AND DISCUSSION 
 
The physicochemical properties of the experimental site 
before planting and the rainfall data are shown in Table 1. 

Table 2 shows the effect of plant density and NPK rates 
on establishment count at 2 WAS on sesame in 2009 and 
2010 seasons. Plant population density and NPK rates 
show no significant effect  (P≤0.05) affect establishment 
count at 2 weeks after sowing (WAS) in both years.  In 
2009, no significant (P≤0.05) effect of plant population 
density on number of primary branches per plant was 
also observed as compared to 2010. The highest number 
of primary branches per plant was recorded on 
111,111plants/ha(60 x 15 cm) with a value of 2.60 and 
lowest of 2.20 in 133,333 plants/ha(75 x 15 cm). 
Branching in crops has been reported by Reddy (2004) to 
be enhanced by favourable growth condition as obtained 
in most cases at early part of the season when rains are 
fully established. Sardana and Kandhola (2007) revealed 
that plant population could reduce the number of primary 
and secondary branches per plant in study of groundnut. 
There was no significant effect of NPK rates on 
secondary branches per plant in sesame in 2010 and the 
combine analysis. This might be influenced by the 
environment which could have counted for the fewer 
branches in sown crops because of the change in the 
environmental condition that forces the crop to reduce 
vegetative growth and commence reproductive phase as 
reported by Kifiriti and Deckers (2001).  

There were significant effect of plant population density 
on number of secondary branches per plant in both years  
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Table 1. Physicochemical properties and monthly rainfall of the experimental site during the 2009 and 2010 
cropping seasons. 
  

Soil properties 2009 2010 

Soil pH(H2O) 6.5 6.4 

Organic carbon (g kg
-1

) 1.4 1.1 

Total N (g kg
-1
) 0.04 0.04 

Available P (mg kg
-1
) 0.09 0.09 

C.E.C (cmol kg
-1

) 0.22 0.21 

Exchangeable K (cmol kg
-1

) 0.3 0.54 

Exchangeable Na (coml kg
-1

) 0.09 0.08 

Exchangeable Ca (coml. kg
-1

) 2.54 2.65 

Exchangeable Mg (coml. kg
-1
) 1.25 2.45 

Textural class Sandy loam Sandy loam 

   

Monthly rainfall (mm) 

March 

 

0.00 

 

1.6 

April 69.8 4.0 

May 18.95 48.5 

June 31.8 157.9 

July 80.4 88.0 

August 161.7 151.0 

September 176.6 116.0 

October 38.2 77.1 

Total 577.45 644.10 

Mean 82.49 86.51 

 
 
 
Table 2.  Effects of Fertilizer rate and plant density on Number of leaves at 9 WAS and number of primary branches per plant and number of 
secondary branches per plant in 2009 and 2010 rainy seasons at Yola. 
 

Treatment Establishment count 2WAS  No. of primary branches/Plant  No. of secondary branches/Plant 

2009 2010 Combined  2009 2010 Combined  2009 2010 Combined 

NPK rate kg ha
-1
            

200  81.11 81.67 81.39  3.56 2.33 2.95  1.56 1.40 1.48 

300  85.22 87.78 86.50  3.40 2.40 2.85  1.41 1.24 1.20 

400 78.56 88.33 83.39  3.30 2.50 2.95  1.15 1.44 1.43 

LSD 11.38 11.91 10.33  1.15 0.13 0.40  0.08 0.13 0.19 

 

Spacing (cm) 

           

60 x 15 78.44 89.44 88.61  3.37 2.60 2.99  1.40 1.28 1.34 

60 x 10 78.67 88.33 83.39  3.38 2.43 2.97  1.22 1.39 1.31 

75 x 10 87.78 80.00 79.33  3.51 2.20 2.79  1.50 1.42 1.46 

LSD 13.14 11.92 20.28  0.33 0.27 0.49  0.10 0.16 0.02 

Interaction            

Fertilizer x Spacing Ns Ns Ns  Ns * Ns  * Ns * 
 

Ns = not significant; * = significant at P≤0.05, WAS = weeks after sowing 
 
 
 
and this report agrees with the findings of Olowe and 
Busari (1994) who reported similar findings in their 
experiment on sesame. However, the significant effect  of  

plant density on primary branches in 2010 season 
disagrees with the findings of Adeyemo et al. (1992) who 
observed no significant response of number  of  branches  
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Table 3. Effect of NPK rates and Plant density on Days to 50% Flowering, Number of Capsules/Plant  and number of seeds per 
capsule in 2009 and 2010 rainy seasons at Yola. 
 

Treatment 
Days to 50% Flowering  Number of capsules/plant  Number of seeds/capsule 

2009 2010 Combined  2009 2010 Combined  2009 2010 Combined 

NPK rates kg ha
-1
            

200 43.33 42.56 42.44  89.22 116.56 102.89  62.44 64.78 64.11 

300 41.56 42.67 42.11  91.33 107.78 99.28  62.22 63.67 62.94 

400 43.33 43.11 43.05  94.78 115.22 105.00  61.33 62.78 62.06 

LSD 1.14 11.1 1.62  30.69 63.87 72.18  1.75 2.54 3.03 

 

Spacing (cm) 

           

60 x 15 42.78 43.11 42.94  117.22 142.89 130.06  61.67 63.00 62.33 

60 x 10 42.33 42.89 42.61  77.44 108.67 82.44  60.89 62.22 61.56 

75 x 10 41.78 42.33 42.06  80.67 107.44 94.67  64.44 66.00 65.22 

LSD 0.79 1.14 1.61  21.44 46.28 59.18  1.82 3.41 4.48 

Interaction            

Fertilizer x Spacings * Ns *  Ns Ns *  * Ns * 
 

Ns = not significant at P=0.05, * =significant at P=0.05 
 
 
 
in inter-row spacing in sesame. 

The highest number of branches per plant (1.56) was 
obtained with 200 kg ha

-1
 of fertilizer and the lowest was 

obtained with 400 kg ha
-1

 with a value of 1.15. But in 
2010, significant difference (P≤0.05) was observed in 
fertilizer rates on number of secondary branches per 
plant (Table 2). 

The number of days to 50% flowering and the 
combined analysis was significantly higher in 2009, 
(Table 3), producing the highest value of 42.78 days 
when plant density of 111,111plants/ha(60 x 15cm). The 
combined analysis however, showed that the number of 
days to 50% flowering had no significant effect on 60 x 
15cm with the highest value of 42.94 days. Plant density 
had significant effect of days to 5% flowering which 
disagree with the finding of Cheizey (2001) that plant 
population density had no significant effect on flowering 
on soyabean in a research conducted at Samaru –Zaria. 
The effects of NPK rates on number of days to 50% 
flowering was rather consistent which indicated that 
population density of plant had no effect on number of 
days to 50% flowering in sesame (Chiezey, 2001).    

The effect of plant population density on the number of 
capsule per plant was highly significant in 2009 (Table 3). 
The highest number of 117.22 was recorded with 
111,111plants/ha (60 x 15cm) while the lowest value of 
(77.44) occurred with 166,667plants/ha (60 x 10cm). The 
combined interaction of plant density however, indicated 
number of capsule per plant had significant effect (Table 
3). 

The number of seed per capsule was significantly 
affected by plant density in 2009 rainy season (Table 3). 
The highest number of seed (64.44) was recorded with 

133,333plants/ha(75 x 10cm) and the lowest number of 
(60.89) was recorded with 166,667plants/ha(60 x 10cm) 
the combine analysis, however, showed that the number 
of seeds per capsule increases significantly as plant 
population density increases (Table 3). These results 
collaborated with those of Husain et al. (1989) who also 
reported that wider spacing produce more healthy plant 
than close spaced plants. However the non – significant 
influence of plant density in the combined analysis on 
number of seed per capsule agree with the assertion  of 
Goranchand et al. (1990) who reported that maximum 
yield was obtained in close spacing of crops. The 
increase in the number of capsule agree with the findings 
of Kifiriti and Deckers (2001) who reported that 
environment and length of growth period have significant 
effect on number of capsule in sesame. 

Length of capsule was significantly affected only in 
2010 rainy season (Table 4). The capsules were 
significantly large with the value of 2.9cm on 60cm x10cm 
than when spaced 75 x10cm producing the length of 
2.57cm. While the combined interaction showed 
significant effect on 60cm x 10cm and 300kgha

-1
 of NPK 

rates. 
The significant effect of combine interaction of plant 

density and NPK rates on number of capsule per plant 
and length of capsule agree with the finding of Christo 
and Onuh (2005) who reported that length of capsule and 
number of capsule per plant were found higher in plant 
when grown in wider spacing than those at close  
spacing. 

A 1000-seed weight was highly significant affected by 
plant density and NPK rates (Table 4) which showed 
significant difference between  the  plant  density  and the  
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Table 4. Effect of NPK rates and plant spacing on length of capsule and 1000 seed weight in 2009 and 2010 rainy seasons at 
Yola. 
 

Treatment 
Length of capsule  1000 seed weight  Seed yield/ kg ha

 -1
 

2009 2010 Combined  2009 2010 Combined  2009 2010 Combined 

NPK rates kg ha
-1
            

200 2.56 2.64 2.60  2.06 2.70 2.38  463.00 608.96 535.9 

300 2.74 2.70 2.72  2.13 2.61 2.37  556.00 435.44 495.7 

400 2.70 2.82 2.76  2.35 2.53 2.44  766.20 380.79 573.5 

LSD 0.43 0.49 1.86  0.79 0.23 0.29  502.69 263.93 511.5 

 

Spacing (cm) 

           

60 x 15  2.74 2.77 2.76  2.24 2.64 2.44  598.00 561.13 579.6 

60 x 10  2.69 2.87 2.78  2.03 2.60 2.31  758.30 383.83 398.34 

75 x 10  2.57 2.53 2.56  3.28 2.60 2.44  500.00 480.23 490.1 

LSD 0.08 0.18 0.36  0.09 0.10 0.31  396.48 142.88 459.9 

Interaction            

Fertilizer x Spacing Ns * *  Ns ** Ns  Ns * Ns 
 

Ns=not significant,** =Highly significant P=0.01 
 
 
 
highest weight value of 3.28g, recorded on 75cm x 10cm. 
The interaction effect was highly significant when plant 
population of 133,333plants/ha with 200kgha

-1
 NPK 

respectively.  
NPK rates application in 2009 showed no significant on 

1000-seed rate and these might be due to less 
photosynthetic area and less physiological activities at 
the time of seed filling as some of the older leaves and 
flower might have dropped as the crop was about to 
reach the end of its life cycle. Also the NPK rate 
availability in them might have been low towards the end 
of rainy season as Nutrients in the soil plays an important 
role in seed development.  1000 seed weight was also 
found to be higher with decrease plant density and this 
also agree with Kadams and Sajo (1988) who observed 
that as the plant population density increased, the seed 
size decreases. That is really expected because 
competition between capsule per plant, seed yield per 
plant, had significant positive phenotypic and genotypic 
correlation with 1000-seed weight and yield per hectare, 
indicating that the seed yield per plant was also positively 
and significantly correlated with 1000-seed weight and 
yield ton per hectare and negatively with shelling 
percentage. Significant effects of NPK rates on seed yield 
per hectare in 2010 is related with reduction in yield per 
hectare at the higher density which consequently reduce 
both source and sink sizes. This agree with the finding of 
Dadson and Brooks (1989) which stated that high 
nitrogen application is required for high yield of crops. 
Also Auwalu (1995) reported significant effect of 90kgha

-1
 

on vegetable sesame (Sesamum radiatum schum).  
The relationship between 1000-seed weight and seed 

yield was also positive even though not significant. This 

shows that 1000-seed weight is also an important yield 
contributing component to the final yield. The significant 
effect of interactions of plant density and NPK rates on 
number of capsules per plant and length of capsule per 
plant recorded have further confirmed the importance of 
these components on final seed yield per plant. 

In conclusion, higher seed yield of sesame was 
recorded when the crop receives 400kg/ha

-1
  NPK and at 

a plant density of 111,111plant density/ha(60cm x 15cm). 
The interactions showed significant influence on yield 
components especially number of capsules per plant, 
number of seeds per capsules and length of capsule per 
plant.   
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