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Abstract
Background and Objective: The expression of genetic variability of the yield components in sesame is strongly influenced by inter-plant
competition. Thus, information on the degree of dependence of seed yield per unit area on each of these components under different
levels of intra-row spacing was evaluated and establishing optimum population densities. Materials and Methods: Two field experiments
were conducted in the Experimental Station of the Faculty of Agriculture, Cairo University, Giza Governorate, Egypt during the summer
seasons of 2015 and 2016. The experimental design was the split-plot arrangement in a randomized complete blocks design repeated
four times. The main plots were devoted to intra-row spacing (10, 20 and 30 cm) providing three plant densities of 105 000, 70 000 and
35 000 plant fedG1, respectively and sub-plots to three genotypes (D1, 2 and Shandauil-3). Results: The highest seed yield (kg) was realized
from Line-2 with 105000 plant fedG1. Shandauil-3cv. out yielded significantly the other two genotypes in number of fruiting nodes/plant,
capsule length, number of seeds/capsule and fruit zone length. Fatty acids profile reflected little variations not only among sesame
genotypes but also intra-row spacing. Conclusion: The study acknowledges the higher seed and oil yield of sesame could be obtained
by using genotype Line-D1 sowing at 10 cm between hills under the agro-climatic conditions of Giza, Egypt.
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INTRODUCTION

Sesame yield is a very complex quantitative character
resulting from different factors, the more important of them
being the yield per plant and the number of plants per unit
area. Optimizing plant density is a very important factor for
improving sesame yield. The optimal plant density for sesame
can be determined by not only inter and intra-row spacing,
but also the number of plants per hill. Plant population that
differed from one area to another one depending on farmer's
experience and sesame cultivar seriously affects sesame
production in Egypt. Many farmers in Egypt did not purchase
their seeds every season but they select from the field the best
plants and larger seeds to sow in the next season. Therefore,
identification of the proper plant density for each sesame
genotype becomes vital and allows maximum expression of
genetic potential.

Many researchers studied the effect of plant density on
the  performance  of  irrigated  sesame. It has been found that
60 cm row spacing produced a higher number of
capsules/plant, seed index, seed yield, biological yield and
harvest index1.  It  also  found  that  increased  row spacing
from 30 to 60 cm and from 15 to 45 cm, respectively, resulted
in shorter plant height, a higher number of capsules per plant,
heavier 1000-seed weight and lower seed yield per ha2,3.
Moreover, row spacing had an insignificant effect on oil
content.  On the other hand, to maximize seed yield of
sesame, farmers should used the spacing of 50 x 20cm 4.  It 
also  reported that there were no significant differences in
plant height between plant densities5. In addition, increasing
plant density significantly decreased the number of branches/
plant, number of capsules/plant and seed weight/plant but
led to increasing seed yield per unit area. It mentioned that
intra-row spacing of 30 and 40 cm produced the best seed
yield with no differences6. It has been found that increasing
plant population to 84000 plant fedG1 increased seed yield
with small differences in yield were achieved by lower plant
population 33000 plant fedG1. This might be attributed to the
ability of sesame crops to adapt to different plant densities7.
The yield components like fertile capsules per plant, seed per
capsule and thousand seed weight were highest in the low
plant  population  than  highest  plant  population  but  oil
content (%) was not affected by different levels of plant
population8.

Plant density of sesame plants had a significant effect on
plant  height,  seed  weight  per  plant9.  In  Egypt,  therefore,
decreasing planting distance from 20 to 10 cm consistently
and  significantly  increased  plant  height,  the  height  of  the

first fruiting branch, seed and oil yield perha10. Low plant
population and incapacity to compensate with yield
components limited seed yield at wider row spacing and low
plant densities. At the closer row spacing and high plant
density, seed yield was limited by the incapability of sesame
to express optimum agronomic traits due to plant
compaction. Most of the traits such as plant height, seed
weight/plant  and seed yield haG1 showed a higher value
under 50×25 cm spacing with 4-6 plants/hill, resulting in
32000 to 48000 plant haG1 for optimizing the agronomic
performance of sesame11. It also reported that sesame yield
increase   with   an   increase   in   plant   densities   up   to
400000 plants per ha12. It has been mentioned that wider
inter-row spacing and intra-row spacing, resulted in decreased
seed, oil, protein yields. Plant density 666,666 plants haG1 is
therefore recommended for high seed and oil yields of sesame
production under irrigated Mediterranean environments13.
Planting sesame at 60×10 cm spacing gave higher plant
height, meanwhile, spacing of 60×20 cm gave a higher
number  of  capsules/plant. However, higher seed and oil
yields haG1 achieved by 60×10 cm spacing14. In Nigeria, it
stated that a plant population density of 166,667 plant haG1

gave 40% more yield than that at 266,667 plants per ha15. It
also found that the closer inter-row spacing of 37.5 cm
surpassed the wider row spacing of 75 cm for oil yield by ca.
34%16.

The maintenance of local varieties played a great role in
avoiding the loss of genetic variability in sesame populations.
However, new commercial varieties may be replaced by the
local varieties shortly. Thus, these important genetic materials
must be categorized and conserved for upcoming sesame
breeding programs. Insufficient information especially about
quality traits has been given. A great deal of genetic variability,
in terms of yield components that contributed to plants
yielding ability, is present in currently promising sesame
genotypes. This makes it important to develop information on
the relative contribution of each of these yield components to
seed yield per unit area, as a guide to planting or breeding
sesame varieties with an optimum combination of these traits.
Cultivars of sesame differed significantly on plant height2,5,8,9,
number of branches per plant, the height of the first capsule5,
number of capsules per plant2,3,9,15,17, seed index3,5,9,15,17 , seed
weight per plant2,3,9,15, seed yield per unit area2,9,17, harvest
index8,9, oil percentage2,9, protein percentage, as well as, oil
and protein yields9. Meanwhile, it has been found that
insignificant effect of genotype on the number of capsules per
plant, seed weight per plant, seed yield and harvest index5. In
addition, seed index was not affected by cultivar9.
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Some papers have been reported the interaction between
plant density and genotype affected significantly seed weight
per plant3,9,15, number of capsules per plant3,9, seed yield3,9,
harvest index3,9, oil yield, protein percentage and protein
yield9. On the other hand, an insignificant effect was observed
on seed index9,15. Such information would be helpful not only
in improving agronomic aspects of sesame growing and
increasing yield but also, in defining effective breeding
objectives. The main objectives of this article were to, evaluate
the  agronomic  performance  of  two  promising  lines  of
sesame vs. the Egyptian Cultivar Shandauil-3 and determine
the optimum intra-row spacing for these lines.

MATERIALS AND METHODS

Experimental seasons and site: Two field experiments
conducted at the Agricultural Experiment and Research
Station of the Faculty of Agriculture, Cairo University, Giza,
Egypt (30E02'N and 31E13'E, with an altitude of 22.5 m above
sea level) during the two summer seasons of 2015 and 2016. 

The preceding winter crop was faba bean (Vicia faba)
during the two seasons. Soil samples (0-0.3 m) were taken
before sowing and soil properties were determined according
to the standard method. The experimental soil texture was
clay loam with a pH value of 7.82, electrical conductivity (EC)
of 0.72 mm hos cmG1 and organic matter of 2.89%. Total
Nitrogen  (N)  content  was  0.46%,  available  Phosphorus  (P)
was 4.81 mg kgG1, available Potassium (K) was 84.00 mg kgG1,
available  Sodium  (Na)  was  115  mg  kgG1,  available  Iron (Fe)
was 4.6 ppm, available Manganese (Mn) was 4.7 ppm,
available  Zinc  (Zn)  was  3.8 ppm and no salinity problems
were observed. Meteorological variables in the 2015 and 2016
growing  seasons  of  sesame  were  obtained  from  the
Central  Laboratory  for  Agriculture  Climate  (CLAC),  ARC,
Egypt in Table 1.

Experimental design and treatments: Two experiments
included nine treatments, which were the combinations of
three sesame genotypes in Table 2 and three intra-row
spacing (10×60, 20×60 and 30×60 cm), resulted in three
plant density levels (high 105000, medium 70000 and low
35000 plants per feddan), respectively. The experimental
design was used randomized complete blocks in a split-plot
arrangement with four replication. The main plots were
assigned to intra-row spacing, sub-plot to genotypes. Each
sub-plot consisted of three ridges 3.0 m in length, 0.60 m in
width and its area was 5.4 m2.

Cultural practices: Sesame seeded by hand on June, 10 in
both seasons and thinned to one plant per hill 30 days after
planting. Ridges were spaced at a 60 cm distance. Single
super-phosphate fertilizer (15.5% P2O5) at the rate of 30 kg
P2O5 fedG1 was added during seedbed preparation. Nitrogen
was added at the rate of 40 kg N fedG1 in the form of
ammonium nitrate (33.5% N). Potassium sulphate (48% K2O)
was applied at the rate of 24 kg K2O fedG1. Application of both
N and K fertilizers started at 15 days from planting via two
equal doses at 2 weeks intervals. Irrigation was applied by the
flooding system after three weeks for the first irrigation and
every two weeks for subsequent ones. A mixture of
micronutrients  (Zn,  Fe,  Mn,  Cu  and  B)  was  also  sprayed
twice at 21 days intervals as a foliar application, at a rate of
1500 ppm, after thinning. Weed control was performed
manually by hoeing twice, the first before the first irrigation
and the second before the second irrigation. The normal
cultural practices for sesame production were adopted
according  to  the  recommended  package  deal  of  ARC,
Ministry of Agriculture, Egypt.

Data recorded: After 80 days from planting date, the SPAD
value of the youngest expanded leaves of sesame was
measured by Chlorophyll Meter (SPAD-502 Plus) to evaluate
chlorophyll contents. Light intensity was measured and light
penetrating the canopy was calculated for each genotype
using Lux-meter equipment. The light intensity in lux was
measured at midnight at the top, medium and bottom of the
plant. Ten plants from each sub-plot were taken at random
where the following traits were recorded at harvest, plant
height  (cm),  fruit  zone  length  (cm),  number  of  fruiting
nodes/plant, number of capsules/plant, capsule length (cm),
number  of  seeds/capsule, thousand-seed weight (g) and
seed weight/plant (g). The seed-oil percentage was
determined according to official methods of analysis of the
Association of Official Analytical Chemists (AOAC)18. In
addition, plant mortality percentage was estimated for each
plot. Seed yield (kg fedG1) was calculated from all harvested
plants of each sub-plot and adjusted to yields per feddan. Oil
yield (kg fedG1) was calculated by multiplying the seed-oil
percentage by seed yield fedG1.

Statistical analysis: Test of normality distribution was carried
out by using SPSS v. 17.0 Computer Package19. In addition,
data were tested for violation of assumptions underlying the
combined analysis of variance by separately analyzing each
season and  then  combined  analysis  across  the  two  seasons
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Table 1: Climatic factors of the studied region during the crop growth period in 2015 and 2016 at Giza Governorate*
Seasons Months Maximum temperature Minimum temperature Relative humidity Sunshine duration Average  wind speed

(EC) (EC) (%) (hrs) (m secG1)
2015 June 34.4 20.6 47.7 13.9 2.3

July 36.6 22.7 46.7 13.8 1.9
August 36.5 26.4 48.7 12.7 1.3
September 37.7 23.4 47.0 12.2 1.9
October 32.7 20.7 57.0 11.3 2.0

2016 June 36.0 22.4 53.0 13.9 1.4
July 35.2 22.4 60.0 13.8 1.3
August 37.2 23.7 61.0 13.1 1.0
September 34.8 21.9 59.9 12.2 1.1
October 30.1 17.3 59.0 11.3 1.1

*Data obtained by the Central Laboratory for Agriculture Climate (CLAC), Agricultural Research Center, Egypt

Table 2: Designation and source of sesame genotypes 
Sesame genotypes Source
Shandauil-3 cv. Agricultural Research Center (ARC)
Line-2 Farmers seed lots, Giza district 
Line-D1 Farmers seed lots, Giza district 

was performed if homogeneity (Bartlett’s test) was
insignificant. Estimates of LSD were calculated to test the
significance of differences among means using the MSTAT-C
computer package20.

RESULTS AND DISCUSSION

The result regarding harvested plants fedG1, plant
mortality % at harvest, plant height, capsule no/plant,
chlorophyll content, light intensity, seed yield fedG1 and oil
yield   fedG1   showed   a   highly   significant   effect   (p>0.01)
of  plant  density  (spacing),  whereas  seed  index  and  Oil
content  %  had  a  significant  effect  (p>0.05)  of  spacing  (A)
in Table 3. 
Table  3  showed  that  mean squares  due  to  sesame 

genotypes   (B)  were  highly significant (p>0.01) for  harvested
plants fedG1 (1000 plant), plant height, first  capsule height cm, 
capsule no/plant, seed weight g/plant, seeds weight g/
capsules, seed index, chlorophyll content, light intensity, seed
yield  kg fedG1 and oil yield kg fedG1. Meanwhile, plant
mortality percentage at harvest and fruiting zone length (cm)
showed significant (p>0.05) mean squares due to sesame
genotypes. On the other hand, the rest traits were not affected
by sesame genotypes (Table 3).
The interaction between spacing and genotypes (A×B)

had a highly significant (p>0.01) effect on chlorophyll content
(50), oil content (12.4%) and oil yield fedG1 (1385). As well as,
had a significant (p>0.05) effect on light intensity (806), seed
yield fedG1 (1233). Contrary, the rest traits did not affect by
spacing×genotypes interaction (Table 3).

Effect of sesame genotypes: Significant differences were
found   between   the   three   genotypes   in   light   intensity,

chlorophyll content, harvested plants fedG1, plant mortality
percentage   at   harvest,   plant   height,   oil   content,   seed
yield fedG1 and oil yield fedG1.Whereas, first capsule height,
fruiting zone length, fruiting nodes no/plant, internodes
length, No. of capsules/nod, No. of capsule/plant, seeds
weight/capsules, Seed index and seed weight were not
affected in Table 4. Sesame genotypes have differed
significantly for intercepted light intensity within sesame
plants (Table 4). Sesame genotype Line-2 had higher values of
intercepted light intensity (109.21) within sesame plants as
compared with sesame genotypes. The SPAD values of sesame
were significantly affected by sesame genotypes (Table 4).
Sesame genotype Line-D1 leaves showed higher SPAD values
(42.10) than other genotypes.
Sesame genotypes have differed significantly for

harvested plants fedG1 (Table 4). Sesame genotype Line-D1
had higher values of harvested plants fedG1 (66.30) as
compared with the other studies sesame genotypes.
Significant differences were found between the three

genotypes  in  the  plant  mortality percentage at harvest
(Table 4). The Shandauil-3 cultivar produced more Plant
mortality  percentage  at  harvest  (14.30)  than  other
genotypes. The  maximum  and  minimum  plant   height 
were  recorded in Line-D1 (173.42 cm) and Shandauil-3 cv.
(159.04 cm) genotypes, respectively, because of genetic
influences.
Cultivars of sesame differed significantly in plant

height2,5,8,9. Increasing height is affected by internodes growth
resulting from producing Giber line hormone under light
deficit conditions. The environmental factors such as the
quantity and quality of light prompt plant height increase in
higher plant densities, particularly in unequidistant plant
distribution. The level of light, as well as the red and far-red
ratio, plays an important role in stem elongation and
consequently on final plant height.
Significant differences were found between the three

genotypes  in  the  Seed  yield,  kg  fedG1  (Table  4).  The
maximum   and   minimum   seed   yield   fedG1   recorded   in
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Table 3: Mean square for the effects of plant density on growth and yield of sesame 
Harvested plants, Plant mortality Plant height, First capsule Fruiting zone Fruiting nodes

S.V d.f fedG1 (1000 plant)  % at harvest (cm) height, (cm) length, (cm) no/plant
Season 1 46** 227** 24.5 3.13 45.1 385.5
R (S) 6 2.2 8 77.4 187.35 200.7 58.8
Spacing A 2 60** 333** 1245** 242.04 1430 348.2
SA 2 1.4 4.3 907* 641.38 229.5 4.6
Error 12 1.7 14.1 157.6 193.21 481.2 131.8
Genotypes B 2 25214** 59* 3620** 1128** 709* 180.4
SB 2 16** 50.8 4.3 8.17 20 87.8
AB 4 2.9 16.8 167.1 103.58 55 72.9
SAB 4 0.8 2.9 180.1 76.54 455.6 171.5
Error 36 2.8 17.2 104.1 118.87 173.2 76.3

Capsule  no/ Seed  weight, Internodes  length, Seeds  weight, No. capsules/ Seed index
S.V d.f plant g/plant (cm)  g/capsules nood g
Season 1 933 19 1.176 0.001 0.66 0.133*
R (S) 6 576 6.3 0.882 0.001 1.48 0.005
Spacing A 2 677 24.1 0.596 0.001 2.89 0.095*
SA 2 209 6.6 0.052 0 0.59 0.007
Error 12 4408 11.1 1.033 0.005 6.55 0.018
Genotypes B 2 12333** 597** 0.452 0.101** 6.57 0.453**
SB 2 937 17.5 0.793 0.001 4.55 0.071
AB 4 4153 8.6 0.561 0.003 5.53 0.046
SAB 4 420 2.5 0.615 0.002 2 0.044
Error 36 1910 5.6 0.475 0.003 2.96 0.025
S.V d.f Chlorophyll content Light intensity Seed yield, kg fedG1 Oil content % Oil yield, kg fedG1

Season 1 358** 2392** 3017* 91.7** 9375**
R (S) 6 5.8 549 488 9.87* 637*
Spacing A 2 1162** 2939** 320063** 13.69* 67073**
SA 2 112** 792* 2234 1.17 502
Error 12 11.7 199 511 3.09 144
Genotypes B 2 325** 13471** 232363** 0.72 56552**
SB 2 4.3 1344* 1519* 1.36 156
AB 4 50** 806* 1233* 12.4** 1385**
SAB 4 5.8 327 1139* 1 247
Error 36 5.1 306 410 2.91 286
*, **Indicate to significant and highly significant 0.05 and 0.01 levels of probability, respectively

Table 4:  Yield components, quality traits and yields of sesame as affected by genotypes (combined data of 2015 and 2016 seasons)
Varieties

-----------------------------------------------------------------------------------------------------------------
Traits Line-2 Line-D1 Shandauil-3 cv. LSD0.05
Light intensity 109.21 90.13 89.96 8.87
Chlorophyll content 33.81 42.10 28.27 2.15
Harvested plants , fedG1 (1000 plant) 65.04 66.30 63.16 0.82
Plant mortality % at harvest 9.53 6.95 14.30 2.36
Plant height, (cm) 167.04 173.42 159.04 7.89
First capsule height, (cm) 74.54 69.00 69.08 NS
Fruiting zone length, (cm) 92.50 104.42 89.96 NS
Fruiting nodes no/plant 35.64 39.55 31.93 NS
Internodes length, (cm) 2.70 2.82 3.01 NS
No capsules/node 4.15 3.94 4.62 NS
Capsule no/plant 141.78 146.12 135.55 NS
Seeds weight, (g/capsules) 0.15 0.16 0.15 NS
Seed index, (g) 6.07 6.15 6.02 NS
Seed weight, (g/plant) 18.75 19.31 16.91 NS
Seed yield, (kg fedG1) 702.67 841.93 612.73 14.22
Oil content (%) 50.44 48.97 50.01 1.11
Oil yield, (kg fedG1) 355.45 411.74 306.09 7.54
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Table 5:  Yield and yield components, quality traits and physiological traits of sesame as affected by spacing (combined data of 2015 and 2016 seasons)
Spacing cm

-------------------------------------------------------------------------------------------------------
Traits 10 cm 20 cm 30 cm LSD0.05
Light intensity 76.92 89.58 122.79 10.24
Chlorophyll content 38.63 34.24 31.31 1.32
Harvested plants , fedG1 (1000 plant) 97.61 64.10 32.80 0.97
Plant mortality % at harvest 9.84 12.01 8.93 2.43
Plant height, (cm) 178.46 167.13 153.92 5.97
First capsule height, (cm) 77.38 71.54 63.71 6.38
Fruiting zone length, (cm) 101.08 95.58 90.21 7.71
Fruiting nodes no/plant 36.67 37.84 32.61 NS
Internodes  length, (cm) 5.94 6.09 6.21 0.4
No  capsules/nood 4.70 4.34 3.67 NS
Capsule  no/plant 156.89 151.39 115.17 25.59
Seeds  weight, g/capsules 4.70 4.34 3.67 0.03
Seed index, (g) 5.94 6.09 6.21 0.13
Seed  weight, g/plant 14.32 16.79 23.87 0.39
seed yield, kg fedG1 820.17 713.54 623.62 11.86
Oil content (%) 49.87 49.61 49.94 NS
Oil yield, kg fedG1 408.13 353.87 311.28 9.9

Table 6: Interaction effect of genotypes×spacing of sesame on some studied traits (combined data of 2015 and 2016 seasons)
Genotypes Spacing cm Light  intensity (100 lux) Chlorophyll content Seed  weight g/plant Seed yield kg fedG1 Oil yield kg fedG1

Line-2 10 cm 78.25 36.00 14.74 815.96 422.14
20 cm 102.25 33.79 16.79 687.01 347.21
30 cm 147.13 31.64 24.71 605.04 296.99

Line-D1 10 cm 77.00 49.04 14.54 942.39 451.70
20 cm 81.88 41.30 17.74 844.61 414.08
30 cm 111.50 35.96 25.65 738.80 369.45

Shandauil-3 cv. 10 cm 75.50 30.85 13.67 702.17 350.55
20 cm 84.63 27.63 15.83 609.00 300.31
30 cm 109.75 26.34 21.24 527.02 267.40

LSD0.05 17.74 17.74 0.68 20.54 17.15

Line-D1 (841.93 kg fedG1) and Shandauil-3 cv. (612.73 kg fedG1)
genotypes, respectively, because of genetic influences and
differences in yield components. Genotypes had significantly
affected seed oil percentage and oil yield (Table 4). These
results are in agreement with other studies that reported
significant differences among sesame genotypes in mean
seed yield, oil percentage and oil yield2,9,17.
Among all genotypes, the Line-2genotype had a

maximum oil percentage (50.44%). The higher oil percentage
of line-2genotype because the colour of Line-2 seed was
darker than another genotype. Among genotypes, Line-D1
genotype and Shandauil-3 cv. genotype possessed the
maximum and minimum oil yield respectively (Table 4). The
reason is that the oil yield is high because of the high yield of
the Line-D1 genotype per feddan compared with the other
genotypes. These results are consistent with other studies2,9.

Effect  of  plant  density:  The results of this study showed
that  all  the  levels  of  planting  geometry affected
significantly (p<0.05)  the  traits  of  sesame,  while  plant 

density  had no effect   on   these  traits  fruiting  nodes 
number/plant, number  of  capsules/node  and  oil  content  in 
sesame seeds in Table 5. Increasing plant density by planting
geometry of 60 cm between ridges ×10 cm between hills
resulted  in  maximum  chlorophyll  content  (38.63),  plant
height (178.46 cm), first capsule height (77.38 cm), fruiting
zone length (101.08 cm), capsule number/plant (156.89), seed
weight/capsule  (4.70g),  seed  yield  (820.17  kg  fedG1)  and 
oil   yield   (408.13   kg   fedG1).   While  planting  geometry  of 
60 cm between ridges × 30 cm between hills resulted in
maximum light intensity (122.79), seed index (6.21 g) and 
seed weight/plant. It may be due to increased dry matter
accumulation and lack of competition between adjacent
plants. Decreasing plant density increased intra specific
competition, which eventually caused a reduction in the
number of seeds capsules. Planting geometry affected the
plant height of sesame significantly. The crop, which was sown
at planting geometry of 60×10 cm, produced significantly
taller plants than at other planting geometry. The increase in
plant  height  in  the  case  of  60×10  cm  planting  geometry 
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may be due to narrow row spacing, when the number of
plants mG2 increases then the competition for light increases
and the plant grows taller to intercept maximum light.
However, minimum values were recorded for chlorophyll

content, plant mortality % at harvest, plant height, first
capsule height, fruiting zone length, capsule number/plant,
seed weight/capsule, seed yield and oil yield of sesame
underplanting geometry of 60 cm between ridges ×30 cm
between hills (Table 5).
These results are following the findings that reported

taller plants with an increase in plant population20. The crop
which was sown at planting geometry of 60×10 cm produced
significantly maximum some traits of sesame. This may be due
to optimum plant population and having more chance to get
nutrients. These results are in line with other studies that
demonstrated that increasing plant density significantly
decreased the number of branches/plant, the number of
capsules/plant and seed yield per plant5.

Low plant density reduced seed yield/plant due to inter
and intra plants competition for necessary resources required
for growth and development of the seed. Also with increasing
plant density, each plant tries  to  improve  its  branches  using
more  environmental  resources  due  to  competition. This
leads  to  making  more  materials  and  transferring  lots  of
low toward aerial members, especially to the seeds, producing
bigger seeds and better seed yield. The observed yield
improvement  was  probably  due  to  increased  leaf  area
index from  the  better  use  of  sunlight  that boosted
photosynthesis in the growing season. It also reported that
sesame  yield  increase  with  an  increase  in  plant  densities
up to 400000 plants per ha12. On the other hand, decreasing
planting distance from 20-10 cm consistently and significantly
increased plant height, the height of the first fruiting branch,
seed and oil yield per ha10.

Effect  of  the  interaction   between   sesame   genotypes
and plant  densities:  Table   6   revealed   that   the   sesame
traits were significantly affected due to the interaction
between  sesame  genotypes  and  the  plant  density.  Such
traits  were  previously  showed  significant  mean  squares  in
Table  3.  The  interaction  of  the  high  plant  density  (low
distance  between   hills   10   cm)  with  the  genotype Line-D1 
resulted in  the  highest  chlorophyll  content  (49.04),  seed 
yield  (942.39  kg  fedG1)  and  oil  yield  (451.70  kg  fedG1).
While the interaction between low plant density (30 cm
between  hills)  and  genotype  Line-D1 gave  higher seed
weight/plant  (25.65  g).  The  maximum  light  intensity
(147.13) was recorded when  the  genotype  Line-2  sesame 

planting  low  density (30 cm between hills).  The interaction
of the lowest plant density (30 cm between hills) with the
genotypes Shandauil-3 cv. resulted in the lowest chlorophyll
content (26.34), seed yield (527.02 kg fedG1) and oil yield
(267.40 kg fedG1), while the interaction between high plant
density (10 cm between hills) with genotype schandweil-3 cv.
gave  lower light intensity (75.50) and seed weight/plant
(13.67 g). Some papers have been reported the differences in
the performance of sugar beet varieties under different plant
densities3,9,15.

Fatty  acid  composition:  From  the  processing  point  of
view,  the  unsaturation  ratio  of  vegetable  oils  is  a  key
factor in edible oil stability. The fatty acid composition of
sesame seed may vary  with  the  variety,  origin,  colour, 
growing   conditions and size of the seed. Table 7 showed that
fatty acid composition and some oil parameters (saturated
unsaturated ratio, oleic linoleic ratio and T3 T6 ratio) of three
sesame  genotypes  under  three  intra-row  spacing.  From 
the  previous Table, fatty acids profile reflected a few
variations  among  not  only  sesame  genotypes  but also
intra-row  spacing.  Sesame oil of genotypes under varied
intra-row  spacing  belongs  to  the  oleic-linoleic acid group.
It  has  less  than 15% saturated fatty acid, mainly palmitic
(8.55-9.54%)  and  stearic  (4.66-4.87%)  acids. Oleic and
linoleic  acids  contribute more than 80% of the total fatty
acids in sesame oil. The percentages of oleic acid (39.47-
40.86%)  and  linoleic  acid (43.17-45.62%) in the total fatty
acids  of  sesame  oil  are  very  close  to each other (Table 7).
It  has  been  found  that  sesame  oil  is  one  of  the  most
stable  edible  oil  regardless  of  its  great  amount  of
unsaturation  fatty  acids21.  It  also  reported  that  with
FAO/WHO  codex  Alimentarius  standard  of  the  sesame  oil
fatty acid composition22.
From  a  breeding   point   of   view,   Table   (7)   it's  clear

that the two lines (2 and D1) have a great amount of linoleic
acid (T6) and "-linolenic acid (T3), which are essential fatty
acids and are the vital fatty acids involved in the metabolic
pathway of prostaglandin synthesis. It seems that the
promising two lines could be used as a parent for any sesame
breeding program with the object of obtaining varieties with
high oleic and linoleic (T6) fatty acids compared with the local
cultivar (Shandauil-3) achieving different demands for
nutritional or industrial consumptions. This finding is in
agreement with those obtained who mentioned that the
strong negative associations between C18 fatty acids may be
supportive in developing the cultivars rich in either oleic or
linoleic acids22.
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CONCLUSION

It could be concluded that a higher seed and oil yield of
sesame could be obtained by using genotype Line-D1 sowing
at 10 cm between hills under the agro-climatic conditions of
Giza, Egypt.

SIGNIFICANCE STATEMENT

This research is based on a study to evaluate the
agronomic  performance  of  two  promising  lines  of  sesame
vs. the Egyptian cultivar Shandauil-3 and determines the
optimum intra-row spacing for these lines. This study can get
to acknowledge the role of intra-row spacing in the
development of yield attributes and contribution to yield and
quality. The study can further open entrance for the research
to evaluate the performance of existing sesame genotypes
under intra-row spacing. In places where the least research
studies have been done in sesame crops (such as my home
country), the study can set as an idea on how intra-row
spacing can influence some genotypes of sesame yield and
quality.
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