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Sesame (Sesamum indicum L.) is the most important oilseed crop in Ethiopia. In the present study, 
efforts were made to devise appropriate crop geometry to obtain improved yield. An irrigated field 
experiment was conducted from December, 2014 to March, 2015 at the experimental farm of Gode 
Polytechnic College, Gode, Somali Regional State, Ethiopia, in order to determine grain yield and yield 
components using factorial combinations of five intra row (5, 10, 15, 20 and 25 cm) and four inter row 
(30, 40, 50 and 60 cm) spacing laid down in randomized complete block design with three replications. 
With the increase in intra row spacing from 5 to 25 cm,  plant height (cm), primary branches/plant, 
capsules/plant, seed yield/plant (g), 1000-seed weight (g) and grain yield (kg/ha) increased from 101.31 
to 117.87, 2.01 to 3.27, 29.17 to 43.05, 3.73 to 8.38, 2.51 to 3.63 and 648 to 1114, respectively. The 
respective increase in these parameters with the increase in inter row spacing from 30 to 60 cm was 
100.01 to 114.71, 2.46 to 3.18, 36.33 to 42.07, 5.78 to 8.20 and 3.05 to 3.54, respectively, except that grain 
yield increased from 1103 to 1423 at 40 cm and then declined to 1013 at 60 cm spacing. The present 
study suggests that 15 x 40 cm spacing would be used to maximize grain yield of moderately branching 
varieties such as variety Adi. 
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INTRODUCTION 
 
Sesame (Sesamum indicum L.) is the most important 
oilseed crop in Ethiopia. It grows from sea level up to 
1500 m above sea level with uniformly distributed rainfall 
of about 500 to 800 mm and temperature of 20-30°C 
under various soil conditions (Ayana, 2015). Among 
oilseed crops, sesame stands first in area of production 
and total seed production per year. It occupies about 

420,495 ha (49.14% of total area allocated to oil seeds) 
and produces about 288,770 tons of seed (37.99% of 
total oilseeds production) with average yield of 0.69 
tons/ha (CSA, 2015). 

The low yield of sesame has been partly attributed to 
inappropriate plant density, planting time, and pest 
pressure (weeds, diseases and insect pests)
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(Gebremichael, 2011). The establishment of an 
adequate plant density is critical for utilization of 
available growth factors such as water, light, 
nutrients and carbon-dioxide and to maximize grain 
yield. Too wide spacing leads to low plant density per 
unit area and reduces ground cover, whereas too narrow 
spacing is related to intense competition between plants 
for growth factors (Singh et al., 2004). In general, 
increase in yield has been obtained with the increase in 
plant density to the optimum levels (Adeyemo et al., 
1992; Olowe and and Busari, 1994). On the other hand, 
the variation in plant density has been related to the 
variation in the number of capsules per plant, seed yield 
per plant and 1000-seed weight (Rahnama and 
Bakhshandeh, 2006), and plant height, number of 
branches per plant and seed yield (Ngala et al., 2013). 

In Ethiopia, sesame grows during main rainy season as 
well as under irrigation during off-season commonly using 
5 kg/ha seed rate and 40 x 10 cm spacing 
(Gebremichael, 2011). Perhaps, optimum plant density 
for maximum yield varies depending on plant 
characteristics and availability of growth factors such as 
water and nutrients. This experiment was conducted to 
determine grain yield and yield components of sesame 
under different intra and inter row spacing under 
irrigation.  

 
 
MATERIALS AND METHODS 

 
A field experiment was conducted during December, 2014 to 
March, 2015 under irrigation on the experimental farm of Gode 
Polytechnic College, Gode, Somali Regional State, Ethiopia. Gode 
is located at 5°57' N, 43°27'E and 300 m above sea level. It 
receives annual average rainfall of 325 mm and the monthly 
average maximum and minimum temperatures of 35.38 and 
22.28°C, respectively. The main rain fall occurs from March to May 
(total of 186 mm) and the minor rain fall occurs from October to 
December (total of 128 mm). On the other hand, no rainy day was 
recorded during the experiment duration. The soils of the 
experimental site at the depth of 0-30 cm is sandy clay loam (sand 
48, silt 26 and clay 26%) having pH 8.30, organic matter 0.5%, total 
N 0.06%, available P 27.53 ppm (Olsen), exchangeable K 1.21 
cmol/kg, exchangeable sodium 0.65 cmol/kg, and CEC 14.60 
cmol/kg. 

The treatments consisted of factorial combinations of five intra 
row (5, 10, 15, 20 and 25 cm) and four inter row (30, 40, 50 and 60 
cm) spacing laid down in randomized complete block design with 
three replications. The plot size was 3 x 3 m having distance 
between plots and replications of 1 and 1.5 m, respectively. The 
seeds of commonly grown sesame variety (Adi) were drilled on 
December 5, 2014 and the required spacing was maintained by 
thinning out excess seedlings two weeks after emergence. Plots 
were furrow irrigated every 5-8 days from planting up to flowering 
and then every 10 days up to physiological maturity. Weeds were 
controlled with hand weeding throughout the experiment.   

Days to flowering and maturity, and plant height (cm), number of 
primary branches and capsules per plant (average for five random 
plants), number of seeds per capsule (average for three random 
capsules per plant), 1000-seed weight (g), seed yield per plant (g) 
and seed yield (kg/ha) were recorded. Data were analyzed using 
Genstat software (VSN International, 2012).  

 
 
 
 
RESULTS 
 

Days to flowering and maturity, plant height and 
branches  
 

Days to flowering and maturity, plant height and number 
of primary branches per plant were significantly affected 
by intra and inter row spacing and also increased with 
increasing spacing. However, they were not significantly 
affected by the intra and inter row spacing interaction 
except days to flowering. The increase in intra row 
spacing from 5 to 25 cm significantly increased days to 
flowering from 35.25 to 44.67 (26.72), days to maturity 
90.50 to 105.92 (17.04%), plant height 101.31 to 117.87 
(16.35%), and primary branches per plant 2.01 to 3.27 
(62.69%). The respective increase in these parameters 
with the increase in inter row spacing from 30 to 60 cm 
was 36.67 to 46.33 (26.34%), 95.67 to 105.73 (10.52%), 
100.01 to 114.71 (14.70%), and 2.46 to 3.18 (29.27%) 
(Table 1).  
 
 
Capsules, 1000-seed weight, seed yield per plant and 
grain yield 
 

The effect of intra and inter row spacing was significant 
(P<0.01) for capsules/plant, 1000-seed weight, seed 
yield/plant and grain yield. However, they were not 
significantly affected by intra and inter row spacing 
interaction except grain yield. With the increase in intra 
row spacing from 5 to 25 cm, capsules/plant, 1000-seed 
weight (g), seed yield/plant (g), and grain yield (kg/ha) 
increased from 29.17 to 43.05 (47.58%), 2.51 to 3.63 
(44.62%), 3.73 to 8.38 (124.66%) and 648 to 1114 
(71.91%). The respective increase in these parameters 
with the increase in inter row spacing from 30 to 60 cm 
was 36.33 to 42.07 (15.80%), 3.05 to 3.54 (16.07%) and 
5.78 to 8.20 (41.87%) except that grain yield increased 
from 1103 to 1423 (29.01%) at 40 cm and then declined 
to 1013 (28.81%) at 60 cm spacing (Table 2). 
 
 

DISCUSSION  
 

In the present experiment, the absence of interaction of 
intra- and inter-row spacing for plant height and number 
of branches per plant has also been reported for canola 
(Uzun et al., 2012). Early flowering and maturity at 
narrow spacing observed in this study could be because 
depletion of nutrients at high plant densities hastens 
processes of flowering and maturity. This agrees with the 
previous reports for potato (Getachew et al., 2012) and 
pearl millet (Ijoyah et al., 2015). However, non-significant 
effect of plant density on sesame flowering and maturity 
(El-Naim et al., 2010) has been reported indicating that 
the effect of plant density on crop phenology could vary 
with planting material used and location.  

In the present experiment, the increase in plant height
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Table 1. Significance of F-ratios and mean values of days to 
flowering and maturity, plant height and primary branches per 
plant of sesame grown at five intra and four inter row spacing. 
  

Intra row spacing (cm) DTF DTM PHT PBP 

5 35.25 90.50 101.31 2.01 

10 38.83 94.75 107.45 2.80 

15 43.42 104.58 110.63 2.87 

20 44.50 105.58 115.29 3.23 

25 44.67 105.92 117.87 3.27 

Mean  41.33 100.27 110.51 2.83 

LSD0.05 1.44 2.33 9.84 0.41 

 
 

   
Inter row spacing (cm)  

   
30 36.67 95.67 100.01 2.46 

40 39.13 97.67 110.99 2.81 

50 43.20 102.00 116.33 2.88 

60 46.33 105.73 114.71 3.18 

Mean  41.33 100.27 110.51 2.83 

LSD0.05 1.29 2.08 8.80 0.37 

 
 

   
F-ratio  

   
Intra row(4)  ** ** * ** 

Inter row(3) ** ** ** ** 

Intra x inter row (12) * ns ns ns 

CV (%) 4.20 2.80 10.80 17.50 
 

DTF = days to flowering, DTM = days to maturity, PHT = plant height 
(cm), PBP = primary branches per plant; *, ** = significant at p<0.05 
and p<0.01, respectively, ns = not significant; numbers in the 
parenthesis are degree of freedom.  

 
 
 

Table 2. Significance of F-ratios and mean values of capsules 
per plant, 1000-seed weight, seed yield per plant and grain 
yield of sesame grown at five intra and four inter row spacing. 
 

Intra row spacing (cm) CP TSW SYP GY 

5 29.17 2.51 3.73 648 

10 40.03 3.27 6.75 1314 

15 42.16 3.57 7.95 1404 

20 42.62 3.65 8.36 1320 

25 43.05 3.63 8.38 1114 

Mean  39.40 3.32 7.03 1160 

LSD0.05 3.23 0.21 0.64 111.60 

   
  

Inter row spacing (cm) 
  

  

30 36.33 3.05 5.78 1103 

40 38.75 3.26 6.69 1423 

50 40.47 3.43 7.75 1102 

60 42.07 3.54 8.20 1013 

Mean  39.40 3.32 7.03 1160 

LSD0.05 2.88 0.19 0.57 99.80 

     

F-ratio 
  

  

Intra row (4) ** ** ** ** 
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Table 2. Contd. 
 

Inter row (3) ** ** ** ** 

Intra x inter (12)  ns ns ns ** 

CV (%) 9.90 7.80 10.90 11.60 
 

CP = Capsules/plant, TSW = 1000-seed weight (g), SYP = seed 
yield/plant (g), GY= grain yield (kg/ha); *, ** = significant at p<0.05 
and p<0.01, respectively, ns = not significant; numbers in the 
parenthesis are degree of freedom. 

 
 
 

with the decrease in plant density could be due to less 
competition for nutrients and light at wider spacing. 
Similar results have also been reported for canola (Uzun 
et al., 2012), pearl millet (Ijoyah et al., 2015) and sesame 
(Ngala et al., 2013; Valiki et al., 2015). As to present 
experiment, the increase in the number of branches and 
capsules per plant (El Naim et al., 2010; Noorka et al., 
2011) and 1000-seed weight (Rahnama and 
Bakhshandeh, 2006; Jakusko et al., 2013; Jan et al., 
2014) with the decrease in plant density has been 
reported for sesame. 

The increase in seed yield per plant with the decrease 
in plant density could be because of an increase in 
number of capsules per plant and 1000-seed weight at 
low plant density. On the other hand, the increase in 
grain yield with the decrease in intra and inter row 
spacing could be because of the increase in the number 
of plants per unit area. In other words, the increase in 
1000-seed weight, and number of capsules and seed 
yield per plant could not be able to compensate for the low 
number of plants per unit area under wider spacing. 
Similar results have also been reported for sesame 
(Noorka et al., 2011; Umar et al., 2012; Jakusko et al., 
2013; Jan et al., 2014), canola (Uzun et al., 2012), 
potato (Rahemi et al., 2005) and sorghum (Miko and 
Manga, 2008). On the other hand, the decline in grain 
yield below 15 cm intra row and 40 cm inter row spacing 
would show intense competition for nutrients and light 
below optimum spacing. This agrees with the previous 
reports for sesame (Ngala et al., 2013).  
 
 
Conclusions  
 
The present experiment indicated that: (1) capsules and 
seed yield plant as well as 1000-seed weight increased 
with the increase in both intra and inters row spacing, (2) 
maximum grain yield was obtained at 15 cm intra and 40 
cm inter row spacing, and (3) 15 cm intra row and 40 cm 
inter row spacing would be used to maximize moderately 
branching sesame varieties such as variety Adi under 
irrigated conditions.    
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