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S esame (Sesamum indicum L) is one
of the most essential oil crops in
Egypt as well as in many parts of the
world. It plays an important role as an
industrial food crop because of its high
nutritional value. The seeds contain 50 to
60% oil and 35 to 50% protein Ram et al.
(1990). The seed is consumed as a source
of calcium and potassium. The oil con-
tains high content of antioxidants, such as
sesamin and sesamoiln. It also, provides
mono-unsaturated fatty acid (oleic acid)
and polyunsaturated fatty acid (linoleic
acid). It is used in pharmaceutical and
cosmetic industries, Pornparn et al.
(2009).

Knowledge on genetic variability is
very important in selection of parents in
hybridization programmes for identifying
heterotic crosses and obtaining desirable
segregates. Many sesame investigators
such as Das and Samanta (1998) indicated
that additive effect were significant for oil
content and four fatty acids (palmitic,
stearic, olic and linoleic) except arachidic
acid. Also, Tamina and Dasgupta (2003),
reported that phenotypic coefficient of
variation (PCV) were higher than geno-
typic coefficient of variation (GCV) for
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plant height, days to flowering, flower
duration, days to maturity, number of
branches/pl., number of capsules/pl, num-
ber of seeds/cap., capsules length, seed
index, protein percentage, harvest index
and seed yield/fed. Raghuwanshi (2005)
studied genetic variability for days to 50%
flowering, days to maturity, plant height,
number of branches/pl., number of cap-
sules/ pl., seed vyield, seed index and oil
content in 100 genotypes of sesame. He
found a wide range and high variability
for seed yield and its components, except
seed index that showed low to moderate
variability. EIl-Shakhess et al. (2003 and
2008), Babu et al. (2005), Ganesan
(2005), Mothilal (2006) and Iwo et al.
(2007). found high heritability combined
with high genetic advance for plant height,
number of branches/pl., number of cap-
sules /pl. and seed index. They added that
high heritability combined with high ge-
netic advance for these traits, indicated
that additive gene action is of high magni-
tude and phenotypic selection could be
effective for improving these characters.

Information on genetic diversity
and relationships among populations is
important for plant breeding programs as
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it helps to select the right genetic material
to be used Ganesh and Thangavelu (1995).
Genetic diversity in crop species can be
determined by using the  agro-
morphological as well as biochemical and
molecular markers Geleta et al. (2008).
PCR-based techniques such as amplified
fragment length polymorphism (AFLP),
simple sequence repeats (SSR), inter sim-
ple sequence repeats (ISSR) and random
amplified polymorphic DNA (RAPD) also
have been widely used in genetic diversity
studies in sesame Pham et al. (2009).
Some of these techniques, such as RAPD
do not require prior knowledge of DNA
sequence and therefore arbitrary primers
can be used.

RAPD can be quickly and effec-
tively applied to distinguish useful poly-
morphisms Ko et al. (1998). The resolving
influence of this tool is numerous folds
superior than morphological or biochemi-
cal markers and is much simpler and tech-
nically less demanding than RFLP and
other new generation markers. RAPD
markers have proved their significance for
assortment analysis in a number of field
crops such as rice Pervaiz et al. (2010)
and particularly in sesame Ercan et al.
(2004).

The main objectives of this work
were to study sesame seed quality by us-
ing some vigor, viability test and to de-
termine the major chemical composition,
the performance, heritability, genotypic
and phenotypic variability and determine
the genetic diversity among the different
sesame genotypes by RAPD-PCR.

MATERIALS AND METHODS
Field trial

Ten sesame lines and one commer-
cial cultivars (Shandweel3), namely: line
108-6, line 109-9, line 111-4, linel11-6,
line112-1, line 112-5, line 112-8, line 115-
8, linel17-1 and line 117-7. The pedigree
of these lines is shown in Table (1). The
lines were planted during the summer sea-
sons in 2011 and 2012 at Giza Research
Station, ARC. The experiment was laid
out using a randomized complete block
design with three replications. Each entry
was grown in plot area of 8 m? (4.0 x 2.0
m). The cultural practices were done ac-
cording to the recommended methods.
The observations were recorded on ten
randomly selected plants per plot for the
following agronomic characters:

1. Morphological  characters:  (plant
height (cm), length of fruiting zone
(cm), number of branches/pl. and
number of capsules/pl.)

2. Yield parameters: seed yield/pl (g),
weigth of 1000 seed (g), Seed yield/fed
(ard.) and oil yield/fed. (Kg) were de-
termined.

Laboratory tests

1. Germination test: Normal seedlings
were counted according to the interna-
tional rules of ISTA (1993). Germina-
tion percentage was calculated using
the formula by Krishnasamy and
Seshu (1990).
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2. Seedlings evaluation: Normal seed-
lings were used for seedling evaluation
according to the rules of the Associa-
tion of Official Seed Analysis (AOSA,
1983). Seedling shoot and root length
were measured after six days of ger-
mination test. The shoots and roots
were also dried at 70°C for 72 h. seed-
ling vigor index was calculated ac-
cording to formula describe by ISTA
(1985).

3. Electrical conductivity test: The elec-
trical conductivity of the leachate was
determined according to procedures
described by AOSA (1983). The elec-
trical conductivity of the leachates was
determined using Ec meter.

4. Accelerated ageing: The seeds were
kept in an aging chamber at 45°C and
100% relative humidity for three days.
After aging, the seeds were dried up in
the sun and percentage survival of the
seeds was determined by standard
germination test at 25°C and the mean
normal seedling percentage was calcu-
lated according to AOSA (1983).

5. Chemical composition: Samples of
about 50 g of air dried seeds of each
genotype were randomly chosen from
two replications and fine ground for
estimating chemical composition. To-
tal nitrogen was determined using
Kjeldahl Method (AOAC, 2000),
crude protein was calculated by multi-
plying the total nitrogen by factor of
6.25. Total carbohydrates were evalu-
ated according to AOAC (2000).

Crude oil percentage was determined
using Soxhlet apparatus and hexane as
solvent according to AOAC (2000).
The methyl esters of fatty acids were
analyzed using Hewlett Packard gas
chromatograph model 5890 provided
with cabowa x Hp 20 M column.

Analysis  of  variance  was
calculated for each season separately
according to Mather and Jinks (1982).
According to homogeneity test, the results
of 2011 and 2012 did not differ
significantly, so the combined analyses of
the two seasons were conducted.

Molecular markers

Genomic DNA extraction: DNAeasy
plant minikit (Quigen Inc., Cat.n0.69104,
USA) was used for DNA extraction.

RAPD-PCR analysis: For testing the
genetic diversity, RAPD-PCR reactions
were conducted using 5 arbitraty 10-mer
primers with the 5'—3' sequences as
shown in Table (2). The reaction condi-
tions were optimized and mixtures were
prepared (30 pl total volume) consisting
of the following: dNTPs 2.4 ul, MgCl, 3.0
pl, 10 x buffer 3.0 pl, primer (10 um) 2.0
pl, Tag (5u/pl) 0.2 pl, template DNA (50
ng/ul) 2.0 ul, H,O (dd) 17.4 ul. Amplifica-
tion was carried out in a PTC- 200 thermal
cycler (MJ Research, Watertown, USA)
programmed as follows: denaturation,
94°C for 2 minutes, then for 40 cycles.
Each cycle consisted of 1 minute at 94°C,
1 minute at 37°C, 2 minutes and 30 se-
cond at 72°C, followed by a final exten-
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sion time of 12 minutes at 72°C and 4°C
(infinitive).

Gel electrophoresis: Gel electrophoresis
was applied according to Sambrook et al.
(1989). Agarose (1.2%) was used for re-
solving the PCR products. Bands were
detected on UV-transilluminator and pho-
tographed by Gel documentation 2000,
Bio-RAD.

Similarity and dendrogram tree
was performed using the SPSS program
version 10.

RESULTS AND DISCUSSION
Agronomic characters

Wide range of variability was rec-
orded for some morphological characters
in Table (3). The differences among geno-
types were significant for plant height;
length of fruiting zone; number of branch-
es/pl. and number of capsules/pl. Range
for plant height were from 163.67 for
Shandweel3 to 262.5 for line 117-7.
Length of fruiting zone ranged from
124.17 for line 117-1 to 213.3 for line
117-7. With respect to number of branch-
es/pl. ranged from 1.5 for Shandweel3 to
12.83 for line 112-5. Ranges for number
of  capsules/pl., were 97.52  for
Shandweel3 to 665.02 for line 117-7.

Yield

Mean performances and range for
seed yield / fed., seed yield/ pl., weight of
1000 seed and oil yield/ fed. of eleven
sesame genotypes over the two seasons

are presented in Table (4). It was obvious
that the range for seed yield/fed. was 4.5-
9.04. Line 111-6 was significantly higher
yielding than check variety shandweel3 by
54.3%. On the average over the two sea-
sons, Line 111-6 recorded the highest seed
yield / fed. (9.04 ardb). This was followed
by line 117-7 (8.83 ardb).

With respect to seed yield/pl. line
117-7 recorded the highest mean perfor-
mance (56.02 g), followed by line 117-1
(50.35 g). They were higher than check
variety Shandweel3, by 67.8% and 64.21
%, respectively. Ranges of seed yield/ pl.
among eleven lines were 18.02
(Shandweel3) - 56.02 (line 117-7). Line
117-7 gave the greatest seed yield/ pl.
followed by line 117-1. Table (4) showed
the weight of 1000 seed. It was obvious
that the range was 3.51 for Shandweel3 to
5.29 for line 112-1. Significant difference
in oil yield/ fed. were detected among
sesame entries over two seasons. The
greatest value of oil yield /fed. (609.74)
was recorded for line 117-7, while line
112-8 recorded the lowest oil yield/fed.
(304.5).

Germination characters

Mean values of standard germina-
tion percentage, seed vigor index, acceler-
ated aging germination and electrical con-
ductivity are presented in Table (5).
Standard germination percentage of seeds
was differed due to the differences be-
tween the genotypes. It was ranged from
93% to 99.5%. The highest germination
percentage was 99.5% in line 117-1 with
no significant differences with line 111-6,
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line 112-5, line 112-8 and line 117-7,
while the lowest germination percentage
was 93% in Shandweel3 without any sig-
nificant differences with line 111-4.

With respect to seed vigor index,
line 117-1 recorded the highest seed vigor
index (24.42) without significant differ-
ences with line 112-1. While, line 111-6
gave the lowest seed vigor index (21.57)
followed by line 111-4.

Accelerated aging germination
ranged from 96.50% for line 117-7 fol-
lowed by line 117-1 (95.75%) to 79% for
Shandweel3. Electrical conductivity after
24 hours varied among different geno-
types. Higher moisture content might have
increased respiratory activities of seed and
shortened seed lives. Cellular membranes
of short- lived seeds become weaker and
permit cell contents to easy escape into
water, which increase electrical conductiv-
ity of seed. The line 108- 7 was the high-
est electrical conductivity (74.5). Mean-
while, line 111-6 recorded the lowest val-
ue (39.27). Higher electrical conductivity
of deteriorated seeds was also observed by
Schuttle and Leopold (1984) in soybean.
There is negative relationship between
electrical conductivity and seed germina-
tion which indicated that more cell leacha-
tes escaped from deteriorated seed low-
ered the germination percentage of seed.

Seedling characters

Data in Table (6) revealed that line
117-1 was the longest Shoot length (3.36).
In contrast, line 112-1 was the shortest
shoot length. The longest radical length

was 6.40 cm for linel09-6 followed by
linel17-1. On the other hand, linel12-1
was the shortest radical length. The high-
est seedling fresh weight was 43.05 for
line112-1. While, line 108-6 was the low-
est seedling fresh weight (26.36). The
linel11-6 recorded the highest seedling
dry weight (4.43) followed by linel12-1
with no significant differences. Mean-
while, line112-8 had the lowest seedling
dry weight (3.51). Line 117-1 followed by
line 109-6 had significantly the highest
seed vigor index over two seasons. In con-
trast line 112-1 recorded the lowest vigor
index.

Chemical composition

The variations in chemical compo-
nents of sesame are mainly related to gen-
otypes, planting date, location, soil struc-
ture, crop maturity and other environmen-
tal conditions, as reported by Gupta et al.
(1998).

Results in Table (7) showed that
crude oil content ranged from 55.35 for
line 111-6 to 58.8 for line 112-5. The line
112-5 recorded the highest crude oil in
both seasons. Meanwhile, the line 111-6
had lowest crude oil in both seasons. The-
se results are in agreement with those ob-
tained by EI-Shakhess et al. (2003 and
2008) and Hiremath et al. (2007).

It was also obvious from results in
Table (7) that the ranges of crude protein
were 22.74 for line 108-6 to 26.9% for
line 117-7. Total carbohydrates ranged
from 10.34 for line 117-1 to 13.05 % for
line 112-8. These results are in accordance
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with obtained by EI-Emery et al. (1997)
and EI- Shakhess et al. (2003 and 2008)

Fatty acid compositions%

A low level of saturated fatty acids,
a relatively high level of the monounsatu-
rated fatty acids, oleic acid, and polyun-
saturated fatty acid; linoleic acid, charac-
terizes sesame oil. Table (8) showed that
the fatty acids were predominant in the
eleven sesame genotype, palamitic, stearic
oleic, linoleic, lenolenic and arachidic.
The total unsaturated fatty acids ranged
from 85.02% to 87.31%. Meanwhile, total
saturated fatty acids ranged from 13.41%
to 15.46%. Results in Table (8) indicated
that the greatest value of oleic acid
(45.2%) was obtained for check cultivar
followed by line 117-7 (44.67%). Where-
as, the line 112-8 gave the lowest value
(42.50%) of oleic acid predominate fatty
acids comprised palmitic, static, oleic,
linoleic and linolemic ranged from (8.46-
10.26%), (4.38-5.95%), (42.5-45.2%),
(40.83-44.67%) and (0.42-0.73%), respec-
tively . These results are in good agree-
ment with those obtained by Uzun et al.
(2002), El- Shakhess et al. (2003 and
2008), Mosjidis and Yermanos (2004),
Were et al. (2006) and Hiremath et al.
(2007).

Genetic analysis

The estimates of genetic variance
(c%g), phenotypic (s°ph) and environment
(c°e) variance, genotypic (GCV) and phe-
notypic (PCV) coefficient of variability.
broad sense heritability and expected ge-
netic advance (GS) under 5% selection on

intensity and as percentage of the general
mean (GS%) are presented in Table (9).
The genotypic variance was greater then
the environmental variance for all studied
traits. The phenotypic variance (c°ph) and
genotypic variance (c?g) values for num-
ber of capsules pl™ and oil fad™ were high
over the two seasons. These results are in
confirmatory with these of Laurentin and
Montilla (2002), Babu et al. (2005),
Ganesan (2005), Kumar Sasivannan
(2006) and El-Shakhess et al. (2008). The
extant of coefficient of variation indicated
that high estimates of (PCV) and (GCV)
were exhibited for number of branches pl
! number of capsules pl™ and seed yield
pl™. The GCV for number of branches/pl
1., number of capsules/ pl. and seed yield/
pl™ were 51.03, 47.79 and 36.02 respec-
tively, suggesting wide spectrum of geno-
typic variation for these trait. Similar re-
sults were obtained by Senthil et al.
(2002), Raghuwanshi (2005), Banerjee
and Kole (2006), Prasad et al. (2007), Iwo
et al. (2007) and EI-Shakhess et al.
(2008). Low magnitude GCV and PCV
were observed for plant height, length of
fruiting zone, weight 1000 seed and oil
yield fad™. These results are in harmony
with those obtained by Velu and
Shunmugavalli (2005), Mothilal (2006),
Banerjee and Kole (2006), Prasad et al.
(2007), lwo et al. (2007) and EI-Shakhess
et al. (2008). The high broad sense herita-
bility was exhibited for number of cap-
sules pl-* and weight of 1000 seeds. These
results are in harmony with those obtained
by Velu and Shunmugavalli (2005),
Mothilal (2006), Prasad et al. (2007) and
El-Shakhess et al. (2008).
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Mean while, the heritability was
moderates for number of branches pl?,
seed yield pl™, seed yield fad-1. and oil
yield fad™. Similar results were obtained
by Singh and Singh (2004), Velu and
Shumugavalli  (2005), Singh (2005),
Ganesan (2005), Kumar and Saivannan
(2006), Banerjee and Kole (2006) and lwo
et al. (2007).

Number of capsules pl™ had the
highest estimated of genetic advance cou-
pled with high broad- sense heritability
thus, these character seem to be highly
heritable, points to the predominance of
additive gene effect, easily fixable and can
be taken as unit character for effective
selection. Length of fruiting zone, seed
yield/fed and oil field/fed expressed mod-
erate heritability and low genetic advance,
indicating the role of non-fixable genetic
variance in the expression of these traits.
The moderate values of heritability as well
as genetic advance were observed for seed
yield pI™". The magnitude of heritability in
broad sense was low coupled with low
genetic advance for plant height. These
results were in harmony with that obtained
by Singh and Singh (2004), Banerjee and
Kole (2006), Kumar and Saivannan
(2006) and Iwo et al. (2007).

The genotypic variance was greater
than that of environmental variance for all
studied germination characters except
standard germination% (Table 10). These
results are in agreement with those ob-
tained by Ganesan (2005) and Kumar and
Sasivannan (2006). There were few dif-
ferences between PCV and GCV, thus,

these characters showing to be highly her-
itable so it can be good characters for ef-
fective selection. The value of GCV and
PCV were approximately equivalent for
all of studied characters indicating that
environmental effects on these characters
can be neglected. Broad sense heritability
(h%,%) was high for electrical conductivity
puScm-1g-1, seedling fresh weight and
seedling dry weight. Accordingly, the
selection would be relatively effective for
these characters. The expected genetic
advance were in the favorable direction of
the seed vigor, electrical conductivity
uScm-'g™*, Accelerated ageing germina-
tion, seedling fresh weight and seedling
vigor index than other traits. These finding
indicated that considerable level of im-
provement can be achieved in these traits
by selection from population. Similar re-
sults were reported by Banerjee and Kole
(2006), Kumar and Saivannan (2006) and
Iwo et al. (2007).

Estimates of component of vari-
ance, GCV) and PCV, h%},% and GS% for
chemical characteristics (over two sea-
sons) for crude 0il%, crude protein % and
total carbohydrate% are presented in Ta-
ble (11). The data exhibited that the geno-
typic variance was higher than that of en-
vironmental variance in all characters. The
values of GCV and PCV were approxi-
mately equivalent for all studied charac-
ters over two seasons, indicating that these
traits were not affected by environmental
conditions. Heritability h%, was 70% at
crude oil, 75% for crude protein and 87.51
% for total carbohydrate. The expected
genetic advance ranged from 1.76 to 2.73.
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Crude protein expressed the highest esti-
mates value of genetic advance followed
by crude oil and total carbohydrate over
two seasons. According to previous re-
sults, the selection would be relatively
effective for crude protein, crude oil and
total carbohydrate. These results are con-
firmatory with those of Pathak and Dixit
(1992), Tamina and Dasgupta (2003) and
El-Shakhess et al. (2008).

RAPD-PCR analysis

Randomly amplified polymorphic
DNA (RAPD) analysis would be useful in
describing any genotype in the genetic
basis. Out of twelve random decamer pri-
mers screened for their capability of am-
plifying DNA via the polymerase chain
reaction (PCR), five primers were used to
test the genetic diversity which generated
a total of 52 DNA fragments, out of them
43 bands (82.7%) were polymorphic and 9
bands were monomorphic for all geno-
types. The highest levels of polymorphism
(91.7%) were observed in primers OP-
All, while, the lowest level of polymor-
phism was 60% in primer OP-AQ06 as
shown in Table (12). In this study a high
level of polymorphism was detected
among sesame genotypes. This result was
in agreement with Akbar et al. (2011).
This high level of genetic diversity among
the sesame genotypes proposed that the
RAPD technique can be fruitful for the
sesame systematics and selection of par-
ents for breeding programs.

Genotypes specific markers gener-
ated from RAPD-PCR analysis are shown
in Table (12) and Fig (1). RAPD-PCR

primers were found to be useful as geno-
types unique markers. The highest number
of RAPD-PCR markers was scored for
genotypes Linel12-1, Linell2-5 (two
markers) while, the lowest number of
RAPD-PCR markers was scored for geno-
types Shandweel3, Linelll-6, Linel15-8
(one marker). In conclusion, the RAPD-
PCR analysis can successfully detect the
genetic diversity among the different gen-
otypes in this study.

Genetic distances

Genetic similarities among the
eleven genotypes based on RAPD data are
shown in Table (13) and dendrogram (Fig.
2). The highest similarity was 88% be-
tween 1inel08-6 and linelll-4, While,
linel11-6 was genetically distant from
linel17-1 (similarity index 56%). The
dendrogram utilizing RAPD analysis (Fig.
2), divided the eleven genotypes into two
main clusters. The first cluster included
Shandweel3, line108-6, line109-6,
line111-4, line112-8, line115-8, line117-1,
and linel17-7 whereas, the second cluster
was composed of line111-6, line112-1 and
line112-5.

SUMMARY

This investigation was carried out
to identify eleven sesame lines during two
successive seasons, 2011 and 2012. Re-
sults revealed that line 117-7 surpassed
the other genotypes in plant height, length
of fruiting zone, number of capsules/pl.,
seed yield/pl., oil yield /fed., accelerated
ageing germination and crude protein,
while, line 112-5 gave the maximum esti-
mates for number of branches/pl. and
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crude oil. Line 111-6 recorded high seed
yield/fed. and seedling dry weight. Line
117-1 has the highest germination per-
centage, seed vigor index, shoot length
and seedling vigor index. The total unsatu-
rated fatty acids ranged from 85.02% to
87.31%. Meanwhile, total saturated fatty
acids ranged from 13.41% to 15.46%.
High estimates of (PCV) and (GCV) were
exhibited for number of branches pl-1,
number of capsules pl-1 and seed yield pl-
1. The high heritability was exhibited for
number of capsules pl-1, weight of 1000
seeds, seed vigor index, accelerated age-
ing germination, electrical conductivity
pScm-1g-1, Seedling fresh weight and
Seedling dry weight, so, selection could
be effective for these characters. Herita-
bility h?%, was 70% at crude oil, 75% in
crude protein and 87.51 % in total carbo-
hydrate so; selection would be relatively
effective for these traits. Randomly ampli-
fied polymorphic DNA (RAPD) analysis
used to test the genetic diversity which
generated a total of 52 DNA fragments,
out of them 43 bands (82.7%) were poly-
morphic and high level of polymorphism
was detected among sesame genotypes.
RAPD-PCR was found to be useful as
genotypes unique markers. The highest
similarity was 88% between line108-6 and
line111-4, While, linel111-6 was genetical-
ly distant from line117-1 (similarity index
56%).
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Table (1): Pedigree of sesame lines studied.
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Liens Origin Pedigree
Shandweel3 Egypt A line selected from Giza 32x NA 130
Line 108-6 Egypt A line selected from NA 130x NA 217
Line109-6 Egypt A line selected from NA 114 x line217
Line 111-4 Egypt A line selected from B32 x NA 432
Line 111-6 Egypt A line selected from B32 x NA 432
Line 112-1 Egypt A line selected from B24 x NA 32
Line 112-5 Egypt A line selected from B24 x NA 32
Line 112-8 Egypt A line selected from B24 x NA 32
Linel115-8 Egypt A line selected from NA 32 x Giza25
Line 117-1 Egypt A line selected from NA 413 x Giza25
Line 117-7 Egypt A line selected from NA 413 x Giza25

Table (2): Names and sequences of primers that gave
bands for RAPD-PCR analysis.

Primer name Sequence
0P-A06 5" GGTCCCTGAC 3’
0P-All 5" CAATCGCCGT 3’
0P-A13 5" CAGCACCCAC 3’
0P-B15 5" GGAGGGTGTT 3’
0P-B18 5' CCACAGCAGT 3’

Table (3): Mean performance, Range for some morphological characters of eleven geno-
types (over two seasons).

Genotypes Plant height L_ength of fruit- Number of Number of

(cm) ing zone (cm) branches/pl. capsules/pl
Shandweel3 163.67 132.50 1.50 97.52
Line 108-6 184.17 145.00 10.67 221.73
Linel109-6 225.83 182.50 5.33 225.47
Line 111-4 201.67 159.17 8.00 311.97
Line 111-6 211.67 167.50 1.67 367.22
Line 112-1 205.00 167.50 5.00 411.85
Line 112-5 213.33 169.17 12.83 400.88
Line 112-8 220.00 187.50 9.67 199.30
Linel15-8 187.50 142.50 4.83 265.15
Line 117-1 199.17 124.17 11.67 541.07
Line 117-7 262.50 213.33 8.00 665.02
LSD 34.24 27.72 3.28 82.15
Mean 206.77 162.80 7.197 337.02

Range 163.67-262.50 124.17-213.30 1.50-12.83 97.52-665.02
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Table (4): Mean performance and range for seed yield/fed., 1000 seed weight, seed yield/pl
and oil yield/fed. for eleven sesame genotypes (over two seasons).

Genotypes Seed yield/fed ' Seed 1090 seed Oil yield/fed.
(ardb) yield/plant (g) weight (g) (kg)
Shandweel3 5.86 18.02 3.51 404.09
Line 108-6 6.72 29.10 3.88 469.57
Line109-6 6.94 25.68 4.04 467.70
Line 111-4 571 37.12 3.82 397.84
Line 111-6 9.04 25.50 5.13 550.47
Line 112-1 6.96 46.72 5.29 462.26
Line 112-5 8.02 36.28 3.92 566.14
Line 112-8 4.50 22.02 3.96 304.54
Linel15-8 4.77 25.92 3.94 316.19
Line 117-1 7.50 50.35 3.86 512.02
Line 117-7 8.83 56.02 3.94 609.74
LSD 1.250 7.45 0.23 39.79
Mean 6.804 33.88 4.12 460.05
Range 4.5-9.04 18.02 - 56.02 3.51-5.29 304.50 - 609.74

Table (5): Mean performance and range for standard germination percentage, seed vigor
index, accelerated aging germination and electrical conductivity for eleven ses-
ame genotypes (over two seasons).

Accelerated age- .
Genotypes Sta_nda_r d ger- Seed vigor index ing germina- E!egtrlcal con(iiug—
mination % : tivity uScm--g
tion%

Shandweel3 93.00 23.64 79.00 52.77
Line 108-6 97.00 22.65 95.50 74.95
Line 109-6 96.00 22.99 95.00 58.17
Line 111-4 93.50 21.89 92.50 47.63
Line 111-6 97.00 21.57 95.00 39.27
Line 112-1 96.50 24.28 95.50 56.70
Line 112-5 98.00 23.30 95.00 47.31
Line 112-8 98.00 23.62 94.50 41.59
Line 115-8 96.50 23.83 94.00 63.82
Line 117-1 99.50 24.42 95.75 42.27
Line 117-7 98.00 22.21 96.50 44.06

LSD 2.32 0.72 2.83 5.14
Mean 96.73 23.13 93.48 51.69
Range 93.00-99.50 21.57-24.42 79.00-96.50 39.27-74.95
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Table (6): Mean performance and range of radical length, shoot length, seedling fresh
weight, seedling dry weight and seedling vigor index for eleven sesame geno-
types (over two seasons).

Radical Shoot Seedling_ Seedli.ng Seedling vigor
Genotypes length | fresh weight | dry weight -
ength (cm) index
(cm) (mg) (mg)
Shandweel3 4.94 2.83 31.14 4.14 724.14
Line 108-6 571 2.74 26.36 3.57 816.53
Line 109-6 6.40 3.09 37.10 3.96 917.02
Line 111-4 6.02 2.85 26.89 3.67 832.03
Line 111-6 5.22 2.88 33.94 4.43 789.90
Line 112-1 4.70 2.62 43.05 4.42 703.32
Line 112-5 5.33 2.98 32.23 3.57 814.18
Line 112-8 5.47 3.10 30.44 3.51 840.58
Line 115-8 5.09 2.87 37.28 4.09 766.80
Line 117-1 6.29 3.36 38.74 3.70 959.70
Line 117-7 4.66 2.72 41.30 3.85 860.65
LSD 0.56 0.20 2.83 0.18 72.33
Mean 5.44 291 34.41 3.90 820.44
Range 4.66-6.40 | 2.62-3.36 | 26.36-43.05 | 3.51-4.43 | 703.32-959.70

Table (7): Chemical composition of eleven sesame genotypes (over two seasons).

Genotypes Crude oil % Crude protein % Total carbohydrates %
Shandweel3 57.38 23.57 11.63
Line 108-6 57.94 22.74 12.09
Line109-6 56.14 24.07 11.79
Line 111-4 58.11 23.58 11.66
Line 111-6 55.35 26.62 10.43
Line 112-1 56.12 24.14 12.28
Line 112-5 58.88 26.60 11.48
Line 112-8 56.18 23.44 13.05
Linel15-8 55.76 23.04 12.90
Line 117-1 56.90 25.75 10.34
Line 117-7 57.56 26.90 10.52
LSD 0.827 0.433 0.172
Mean 56.93 24.58 11.65
Range 55.35-58.8 22.74 - 26.90 10.34 - 13.05
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Table (8): Fatty acid composition of eleven sesame genotypes.

Fatty acid composition % 0 0 Ts/TU
Genotypes Saturated fatty acids Unsaturated fatty acid TS% | TU% ratio
Palamitic | Stearic | Oleic Linoleic | Linolenic
Cl6:0 C18:0 C:18:1 C18:2 C18:3
Shandweel3 8.46 4.95 45.2 40.83 0.60 1341 | 86.63 6.46
Line 108-6 10.26 4.38 43.15 41.28 0.59 14.64 | 85.02 5.80
Line109-6 9.38 4.95 44.15 41.35 0.73 14.33 | 86.23 6.01
Line 111-4 9.44 5.15 44.25 42.35 0.42 1459 | 87.02 5.96
Line 111-6 9.86 5.46 43.75 41.10 0.55 15.32 | 85.40 5.57
Line 112-1 10.25 521 43.55 42.70 0.38 15.46 | 86.63 5.60
Line 112-5 8.77 5.11 4281 43.04 0.44 13.88 | 85.85 6.18
Line 112-8 7.95 5.95 4250 43.22 0.48 13.90 | 86.20 6.20
Linel15-8 9.40 4.80 44.60 41.23 0.56 14.20 | 86.39 6.08
Line 117-1 10.22 4.39 43.96 41.56 0.61 1461 | 86.14 | 5.89
Line 117-7 8.95 5.32 44.67 44.67 0.53 14.27 | 87.31 6.11
TS = Total saturated fatty acids. TU = Total unsaturated fatty acids.

Table (9): Estimates of component of variance, genotypic (GCV) and phenotypic (PCV) coefficients
of variation, broad sense heritability estimates (h%,%’ and genetic advance for yield and
some agronomic characters of eleven sesame genotypes (over two seasons).

. Genetic Genetic
Component of variance - 5
Characters variability h%.% advance
o’ oo o’ GCV | PcV GS | GS%
Plant height 810.33 1371.38 | 564.05 10.92 17.90 | 37.21 | 28.38 | 13.72

Length of fruiting zone | 584.85 1149.2 564.41 1485 | 20.82 | 50.88 | 35.53 | 21.82
Number of branches/pl. 13.48 21.41 7.92 51.03 | 64.29 | 62.99 | 6.005 | 83.43
Number of capsules/pl. | 25940.00 | 308.96 4956 47.79 | 52.15 | 83.95 | 30.14 | 90.20

Seed yield/fad. 2.07 3.22 1.14 21.15 | 26.37 | 64.33 | 2.37 | 34.95

1000 seed weight 0.3044 0.3454 0.0410 | 13.40 | 14.27 | 88.12 | 1.067 | 25.91

Seed yield/plant. 149.02 189.88 40.85 36.02 | 40.66 | 78.48 | 22.27 | 65.75

Oil yield/fad. 8591.20 | 14988.3 | 6397.07 | 20.14 | 26.61 | 57.31 |144.55| 31.42
o’y = Genetic variance o’pn = phenotypic variance o’ = environmental variance

Table (10): Estimates of component of variance, genotypic (GCV) and phenotypic (PCV) coefficients
of variation, broad sense Heritability estimates (h*,%) and genetic advance for germination
characters of sesame genotypes (over two seasons).

Component of variance variability ) Genetic advance
Characters > > > h%%
Gy G ph G GCV PCV Gs Gs%
Standard germination% 3.31 7.27 3.97 1.88 2.79 45.48 2.53 2.61
Seed vigor index 0.84 1.22 0.38 3.97 4.78 68.84 1.57 6.78

Accelerated ageing germin.| 23.15 | 29.06 5.91 5.15 5.77 79.65 8.85 9.46
Electrical conductivity. 116.29 | 135.75 | 19.46 | 20.86 | 22.54 | 85.66 | 20.56 | 39.77

Radical length 0.33 0.56 0.24 1050 | 13.82 | 57.77 0.89 16.44
Shoot length 0.04 0.07 0.03 6.73 9.01 55.80 0.30 10.36
Seedling fresh weight 29.91 | 35.83 5.92 1589 | 17.39 | 83.48 | 10.29 | 29.92
Seedling dry weight 0.11 0.13 0.03 8.41 9.35 80.85 0.61 15.58
Seedling vigor index 5132.62 | 8975.49 | 3842.88 | 8.73 1155 | 57.19 | 11.60 | 13.60

‘g = Genetic variance o = phenotypic variance o = environmental variance
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Table (11): Estimates of component of variance, genotypic (GCV) and phenotypic (PCV)
coefficients of variation, broad sense heritability estimates (h’%,%) and genetic
advance for chemical characteristics of eleven sesame genotype (over two sea-

sons).
Component of variance | variability 5 Genetic ad-
Characters h*,% vance
6% | o’m | o% |GCV |PCV GA | GA%
Crude oil % 116 | 1.67 | 050 | 1.89 | 2.27 | 70.00 | 1.86 | 3.27
Crude protein % 233 | 309 | 0.75 | 6.21 | 7.15 | 7545 | 2.73 | 11.12
Total carbohydrate % | 0.84 | 0.96 | 0.12 | 7.88 | 8.42 | 8751 | 1.76 | 15.18

o’y = Genetic variance

G°pn = Pphenotypic variance

c°. = environmental variance

Table (12): Levels of polymorphism based on RAPD analysis.

TB: Total bands,

P%: Polymorphism% and

PB: Polymorphic bands,

MS: molecular size

. Unique bands
0

Primer B PB MB P% Cultivar (bp) MS

OP-A06 10 6 4 60 line 112-1 176

Shandweel3 275

OP-Al1 12 11 1 91.7 line 115-8 104
OP-A13 12 10 2 83.3 line 111-6 299, 370,328

OP-B15 10 9 1 90 line 112-5 126

line 112-1 200

OPB18 8 7 1 87.5 line 112-5 353

Total 52 43 9 82.7

MB: Monomorphic bands

Table (12): Similarity matrix among the eleven sesame genotypes based on RAPD analysis.

Lines Shandweel| Line | Line | Line | Line | Line | Line | Line | Line | Line
3 108-6 | 109-6 | 111-4 | 111-6 | 112-1 | 112-5 | 112-8 | 115-8 | 117-1
Shandweel3
Line 108-6 0.83
Line 109-6 0.82 0.78
Line 111-4 0.79 0.88 | 0.74
Line 111-6 0.69 0.64 | 0.65 | 0.62
Line 112-1 0.73 0.72 | 069 | 0.72 | 0.76
Line 112-5 0.71 0.70 | 0.71 | 069 | 0.74 | 0.82
Line 112-8 0.79 0.79 | 0.78 | 0.74 | 060 | 0.72 | 0.74
Line 115-8 0.76 0.76 | 0.79 | 0.71 | 058 | 0.63 | 0.57 | 0.68
Line 117-1 0.75 075 | 075 | 069 | 056 | 065 | 059 | 0.75 | 0.84
Line 117-7 0.67 0.66 | 0.74 | 065 | 060 | 0.69 | 059 | 0.70 | 0.79 | 0.86
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Fig. (1): RAPD fingerprinting of the sesame
genotypes, Lines from left to right: bp
M= Marker, Shandweel3, line 108-6, 5%
line 109-6, line 111-4, line 111-6, 700
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Fig. (2): Dendrogram of the genetic distances among the eleven sesame
genotypes based on RAPD analysis.



