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Abstract

The study was carried out during 2013 and 2014 growing seasons in order to
determine the genetic behavior of sixteen sesame genotypes grown in East Ewinat
Research Station Farm (as a new sandy soil), New Valley, Egypt. Results elucidated
that the studied genotypes differed significantly for all characters, except number of
branches/plant across seasons. Genotype X season interaction was insignificant for all
studied traits, except for flowering date, No. of branches/plant, 1000- seed weight,
seed yield /plant and seed yield /fed. Genotypes No.F1013 and F1004 followed by
Shandweel 3, and Giza 32 showed the highest number of capsules per plant, 1000-
seed weight, seed yield/plant, seed yield/fed and oil yield (kg/fed). The highest
estimates of broad sense heritability (hs2) and high genotypic coefficients of variation
(GCV) coupled with high genetic advance (GS%) were obtained for number of
capsules per plant, weight of 1000 seeds and seed yield per plant, which suggests the
predominance of additive gene effects and selection would be useful for the
improvement of these traits. Significant positive correlations were detected between
seed yield and each of number of capsules per plant and the weight of 1000-seed. Qil
yield showed highly significant and positive correlation with number of capsules per
plant, 1000-seed weight, oil content % and seed yield per plant. Therefore, breeding
for higher 1000-seed weight and number of capsules per plant leads to a high seed
yield per plant; the corollary is true that breeding for higher seed vyield is a useful
approach to higher oil yield. These findings indicate that selection for each or both
number of capsules per plant and the weight of 1000-seed would be accompanied by
high yielding ability. The cluster I (Shandweel 3, F1004, F1013 and Giza 32) which
concluded that Shandweel 3 and Giza32 (local genotypes) was considered as cluster
with highest yield. Meanwhile, F1004 and F1013 genotypes surpassed the seed and
oil yield of Shandweel 3 and Giza32. Then, these selected superior genotypes will be
useful in breeding program to improve sesame commercially important characters as
seed and oil yield.
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Introduction

Sesame (Sesamum indicum L.) is an important seed crop whose oil is
desirable commercially and nutritionally. This plant is highly grown in the
tropical and sub tropical regions (Azeez and Morakinyo 2009) for its edible
oil, protein content and quality, as well as vitamins and amino acids. In Egypt,
it is recognized as one of the oil crops; however, it has not attained the status of
oil production. The sesame cultivated area is 32187.92 hectare, which
represents about 0.49% of the total cultivated area. The production of sesame
reaches about 1.15 ton per hectare (Anonymous 2005).

Seed yield is a complex trait, polygenic and highly influenced by
environmental conditions. A successful breeding programme depends upon the
genetic variability present among the different genotypes. Khidir (1997)
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summarized one of the major problems facing sesame production to be:
growing of poor and inferior genotypes with low yield and poor quality. To
overcome the problems of low productivity of sesame, there must be a sound
procedure for selection of high yielding varieties adapted to local environment.
Many authors such as Parameshwarappa et al (2009) have reported a wide
range of variability in most characters of the crop including seed yield and its
components. Ali et al (2003) reported high heritability estimates (>80%) for
days to 50% flowering, days to maturity and 1000-seed weight. High
heritability coupled with high genetic advance was given by height to first
capsule. Gangadhara (2005) reported high heritability and high genetic
advance for plant height, number of capsules per plant and 1000-seed weight
which indicate the additive gene action, whereas high heritability and low
genetic advance were recorded for days to 50% flowering, days to maturity,
number of branches per plant and seed yield per plant which indicate the
Importance of non-additive gene action. Akpanlwo et al (2009) reported that
all characters studied had high heritability, except capsule length.

The major objective of increasing the genetic potential of yield for most,
if not for all, can be achieved through breeding for higher yield or eliminating
Improper factors that reduce yield. The adaptability of a genotype over diverse
environments is usually tested by the degree of its interaction with different
environments under which it is planted (Cooper et al 1999).The success of an
Improvement programme for a crop essentially depends on the nature and the
degree of variability in the attributes of that crop (Sumathi and Muralidharan
2010). Heritability of a trait influences the selection programme to a larger
extent. Thus, gain from selection for a particular character is a function of its
heritability, selection pressure and the variability existing in the base
population (Parameshwarappa et al 2009). Correlation studies, according to
Azeez and Morakinyo (2009), provide reliable information on the nature,
extent and direction of selection. Parameshwarappa et al (2009) reported that
information on the association of plant characters is of great importance to
breeders for selecting desirable genotypes.

Heritability, a measure of the phenotypic variance attributable to genetic
causes, has predictive function of breeding crops (Songsri et al 2008). It
provides an estimate of the genetic advance a breeder can expect from selection
applied to a population under certain environment. High genetic advance
coupled with high heritability estimates offers the most effective selection
criteria for selection (Larik et al 2000). The magnitude of genetic inheritance
and expected genetic advance are important for the prediction of response to
selection in diverse environments and provide the basis for planning and
evaluating breeding programs (Ahmad et al. 2006 and Ahmed et al. 2013).
High heritability alone is not enough to make sufficient improvement through
selection generally in advance generations unless accompanied by substantial
amount of genetic advance (Bhargava et al. 2003). The utility of heritability
therefore increases when it is used to calculate genetic advance, which
indicates the degree of gain in a character obtained under a particular selection
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pressure. The simplest way for the prediction of the variance components is the
experimentation of a large number of genotypes for two or more years and at
two or more locations (Mayo 1980).

Therefore, the objectives of the current study were to estimate the
phenotypic and the genotypic coefficients of variation, heritability in broad
sense, genetic advance and genetic advance as percentage of the mean for
yield, yield components and other morphological traits in sixteen sesame
genotypes to employ the most successful genotype(s) in a breeding program for
the improvement of new faba bean cultivars.

Materials and Methods

Experimental procedures and treatments

A field experiment was conducted for two consecutive seasons: 2013
and 2014, at East Ewinat Research Station Farm (as a new sandy soil), New
Valley, Egypt, and the soil properties are illustrated in Table (1). In each
season, a randomized complete block design with three replications was used
for laying out the field experiment. Each replication was divided into sixteen
plots, to which the genotypes were assigned randomly. The plot size was 2.4 x
5 m. Each genotype was represented by fourteen rows; each row was five
meters long and 0.6 m apart. Sixteen sesame genotypes from Field crops
Research Institute were used (Table 2). The seeds were sown in furrow along
the row manually. Sowing date was 18 April 2013 for the first season and 14
April 2014 for the second season. The plants were trimmed to 24 plants/m?
three weeks after sowing. The experimental area was kept free of weeds in both
seasons. No pest’s infestation or plant diseases were observed. Nitrogen
fertilizer in the form of urea (46.5% N) was applied at a rate of 80 N kg/ha.
Data were recorded on the following traits: days to 50% flowering, plant height
(cm), length of fruiting zone (cm), number of branches/plant, number of
capsules/plant, 1000-seed weight (g), seed yield/plant (g), seed yield (ard/fed),
seed oil content (%) and oil yield (kg/fed).
Table 1. Some physical and chemical analysis of the East Ewinat

experimental soil.

Soil characters | 2013 | 2014
Practical size distribution

Sand% 74.50 73.70
Silt% 18.50 17.90
Clay% 7.00 8.40
Texture grade Sandy loam Sandy loam
EC (1 : 1 extract) (dSm™) 1.95 1.84
pH(1: 1 suspension) 7.59 7.64
Total Ca Cos % 8.75 8.63
Ca* (ppm) 140.40 141.20
Mg+t (ppm) 18.60 17.90
Na* (ppm) 195.20 194.70
K* (ppm) 78.40 79.40
cr (ppm) 177.50 176.80
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NaHCos (ppm) 423.50 4217.20
So4 (ppm) 343.20 344.60
Table 2. Name, origin and pedigree for sixteen sesame genotypes used in the

experiments.

No. Name Origin Pedigree

1 Shandweel 3 Egypt 1987 A line selected from Giza 32x N.A. 130
2 Sohag 1 Egypt 2005 A line selected from Giza 32x N.A. 413
3 Shandweel 2000 Egypt 2005 A line selected from N.A777.x N.A. 413
4 Sohag 10 Egypt 2005 A line selected from N.A777.x N.A. 413
5 F1016 Egypt 2005 A line selected from N.A777.x N.A. 413
6 F1014 Egypt 2005 A line selected from NLA777.x N.A. 413
7 F1004 Egypt 2005 A line selected from N.A777.x N.A. 413
8 F1003 Egypt 2005 A line selected from N.A777.x N.A. 413
9 Giza 32 Egypt B 32 (CAN 114 x Type29)

10 F1015 Egypt 2005 A line selected from N.A777.x N.A. 413
11 F1013 Egypt 2005 A line selected from N.A777.x N.A. 413
12 F1007 Egypt 2005 A line selected from N.A777.x N.A. 413
13 F1005 Egypt 2005 A line selected from N.A777.x N.A. 413
14 F8HS8 Egypt 2005 A line selected from N.A777.x N.A. 413
15 HF65 Egypt 2005 A line selected from N.A777.x N.A. 413
16 RH1F3 Egypt 2005 A line selected from N.A777.x N.A. 413

Statistical analysis

Analysis of variance was carried out for the data in each season. Pooled
analysis was carried out when the errors were homogeneous. The homogeneity
of variances for the two seasons was checked by use of Bartlett's test, and
then combined across the two seasons to test for significant differences among
the sixteen genotypes, according to the standard statistical procedure described
by Steel and Torrie (1980). Phenotypic and genotypic coefficients of
variation, heritability in broad sense (h»?) and the genetic advance (GA %) for
each character were estimated by using variance components method (Fehr
1987).

The genotypic (GCV) and phenotypic (PCV) coefficients of variation
were estimated according to the procedure outlined by Johnson et al (1955)
thus: PCV = op /x *100, GCV = o4 /x *100, where x = grand mean. The
genetic advance expected under selection, assuming the selection intensity of
5% was calculated as suggested by Allard (1960):

GS = (K) op (hv?), where: GS = Expected genetic advance K = Selection
differential (2.06 at 5% selection intensity) op = Phenotypic standard deviation.
Genetic advance as percent of mean (GS %) was calculated using the formula:

GS% = GS/x *100.

Results and Discussion
Significance of mean performances due to different sources of
variability for studied traits in separate analysis and combined ones are
summarized in Tables (3, 4 and 5). Results revealed that the studied genotypes
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differed significantly for all traits in each season and combined analyses,
except for number of branches/plant in both seasons and combined analyses.
Combined analysis of variance across two seasons elucidates that years were
significant or highly significant for plant height, number of capsules/plant,
1000- seed weight/plant, seed yield /plant, seed yield (ard/fed) and oil yield
(kg/fed). Therefore, it could be concluded that environmental significantly
affected the performance of the studied sesame genotypes. However, the
evaluation for two seasons under the same location has led to narrower
environmental fluctuation, which might have resulted in insignificant effects of
season on the performance of some of the important components such as
flowering date, length of fruiting zone, branches/plant and oil content
(%).These results are in agreement with those obtained by Parameshwarappa
et al (2009), Pham et al (2010), Menzir (2012), Shekhawat et al (2013) and
Aladji Abatchoua et al (2014).

Results showed that genotype X season interaction was insignificant for
all studied traits except for flowering date, no. of branches/plant 1000- seed
weight, seed yield /plant and seed yield (ard/fed). All traits in both seasons
revealed high significant differences among the studied genotypes. This
indicates the presence of sufficient variability. This result was in conformity
with the results reported by many authors and Parameshwarappa et al (2009).

The mean performances for some agronomic traits of sixteen sesame
genotypes are given in Table (3). Data revealed that var. Giza 32 and F1015
possessed the earliest flowering genotypes (47.5 days). On the other hand,
F1004 and F1013 possessed the latest ones (51.17 days). Regarding to plant
height, F1004 and Sohag 10 possessed the tallest plants (172.50 and 170.83
cm) whereas; F1004 and F1005 exhibited the shortest plants (115.00 and
128.33 cm). F1016 and Giza 32 revealed shortest plant length of fruiting zone
(78.33 and 95.83 cm), meanwhile Sohag 10 and var. Giza 32 revealed the
tallest ones (135.83 and 133.33 c¢cm). For number of branches per plant, var.
Giza 32 and F1014 showed the profuse plants (1.55 and 1.36) whereas the var.
Shandweel 3 and HF65 possessed the lowest branched plants (1.05 and 1.11).
Table 3. Mean performance of sixteen sesame genotypes for some agronomic

traits during 2013, 20124 and combined data.

Genotype Flowering date Plant height (cm) Length of fruiting zone(cm) | No. of branches/ pl
2013 | 2014 | Comb. | 2013 2014 Comb. | 2013 2014 Comb. | 2013 | 2014 | Comb.
Shandweel 3 50.00 | 49.67 | 49.84 | 145.00 | 156.66 | 150.83 | 100.00 | 115.00 | 107.50 | 1.10 | 1.60 1.35
Sohag 1 49.00 | 50.00 | 49.50 | 160.00 | 155.00 | 157.50 | 133.33 | 125.00 | 129.17 | 1.00 | 1.10 1.05
Shandweel 2000 50.33 | 51.33 | 50.83 160.00 | 168.33 | 164.17 | 125.00 | 136.66 | 130.83 | 1.07 | 1.33 1.20
Sohag 10 48.00 | 49.00 | 48.50 | 175.00 | 166.66 | 170.83 | 146.66 | 125.00 | 135.83 | 1.03 | 1.40 1.22
F1016 48.67 | 48.33 | 48.50 | 110.00 | 120.00 | 115.00 | 70.00 86.66 78.33 | 1.07 | 1.17 1.12
F1014 50.33 | 50.33 | 50.33 | 138.33 | 148.33 | 143.33 | 115.00 | 118.33 | 116.67 | 1.37 | 1.34 1.36
F1004 50.33 | 52.00 | 51.17 | 175.00 | 170.00 | 172,50 | 135.00 | 131.66 | 133.33 | 1.00 | 1.39 1.20
F1003 48.00 | 50.33 | 49.17 | 151.67 | 151.66 | 151.67 | 125.00 | 133.33 | 129.17 | 1.00 | 1.24 1.12
Giza 32 47.00 | 48.00 | 47.50 | 120.00 | 140.00 | 130.00 | 90.00 101.66 95.83 | 1.63 | 1.46 1.55
F1015 47.00 | 48.00 | 47.50 | 133.33 | 133.33 | 133.33 | 110.00 | 106.66 | 108.33 | 1.33 | 1.18 1.26
F1013 51.67 | 50.67 | 51.17 | 145.00 | 145.00 | 145.00 | 121.66 | 123.33 | 122.50 | 1.00 | 1.23 1.12
F1007 48.00 | 48.00 | 48.00 | 125.00 | 138.33 | 131.67 | 100.00 | 113.33 | 106.67 | 1.00 | 1.25 1.13
F1005 50.00 | 50.00 | 50.00 | 130.00 | 126.66 | 128.33 | 108.33 | 105.00 | 106.67 | 1.03 | 1.47 1.25
F8H8 49.00 | 50.00 | 49.50 | 140.00 | 135.00 | 137.50 | 111.67 | 115.00 | 113.34 | 1.40 | 1.30 1.35
HF65 51.00 | 49.33 | 50.17 | 143.33 | 145.00 | 144.17 | 120.00 | 111.66 | 115.83 | 1.00 | 1.22 1.11
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RH1F3 50.67 | 51.00 | 50.84 | 155.00 | 160.00 | 157.50 | 123.33 | 118.33 | 120.83 | 1.00 | 1.24 1.12
Mean 49.31 | 49.75 | 49.53 | 144.16 | 147.50 | 145.83 | 114.68 | 116.66 | 115.67 | 1.13 | 1.31 1.22
LSD Season (S) NS 2.85 NS NS
Genotype (G) 1.73 | 1.56 1.14 10.26 | 12.76 8.03 11.37 | 12.29 8.20 NS NS NS
SxG NS 11.35 11.60 NS

Table (4) exhibited the mean performance of sixteen sesame genotypes
for some sesame traits. The highest number of capsules per plant and 1000-
seed weight (157.5 and 150.00, 3.37 and 3.27g) was recorded for F1013 and
F1004, respectively, whereas the lowest values (66.00 and 79.00, 1.90 and 1.95
g) was scored for Sohag 1, F8H8, F1007 and F8HS, respectively. Giza 32 and
F1015 exhibited the highest values of oil content which gave 53.47 and
53.33%, respectively, but Sohag 1 and Shandweel 2000 revealed the lowest
values for this trait (40.19 and 42.25%, respectively).
Table 4. Mean performance of sixteen sesame genotypes for some seed traits

during 2013, 20124 and combined data.
Genotype No. of capsules/ plant 1000-seed weight (9) Qil content (%)
2013 2014 Comb. 2013 | 2014 | Comb. 2013 2014 Comb.
Shandweel 3 148.00 | 155.00 | 151.50 | 2.93 | 3.20 3.07 46.99 47.63 47.31
Sohag 1 57.00 | 75.00 66.00 | 2.33 | 266 | 250 | 40.97 | 4352 | 42.25
Shandweel 2000 62.33 | 113.33 87.83 243 | 2.66 2.55 38.41 41.97 40.19
Sohag 10 95.67 | 138.33 | 117.00 | 2.17 | 2.50 2.34 38.34 52.70 45.52
F1016 62..67 | 96.66 79.67 2.20 | 2.20 2.20 51.20 49.43 50.32
F1014 132.00 | 116.00 | 124.00 | 3.17 | 2.76 2.97 47.87 45.67 46.77
F1004 160.00 | 140.00 | 150.00 | 3.33 | 3.20 | 3.27 | 43.90 | 53.90 | 48.90
F1003 57.67 | 103.33 80.50 213 | 2.23 2.18 44,15 46.90 45.53
Giza 32 105.00 | 145.00 | 125.00 | 2.23 | 2.80 | 2.52 | 53.30 | 53.63 | 53.47
F1015 86.67 | 108.33 | 9750 | 2.37 | 2.66 | 252 | 52.09 | 5457 | 53.33
F1013 153.33 | 161.66 | 157.50 | 3.40 | 3.33 3.37 52.17 49.37 50.77
F1007 68.33 | 94.33 81.33 | 180 | 2.00 | 1.90 | 53.08 | 5353 | 53.31
F1005 111.67 | 125.00 | 118.34 | 2.10 | 2.13 2.12 47.94 53.97 50.96
F8H8 63.33 | 94.66 79.00 | 1.70 | 220 | 195 | 54.90 | 50.83 | 52.87
HF65 68.93 | 97.33 83.13 | 237 | 230 | 2.34 | 53.21 | 5193 | 5257
RH1F3 93.00 | 114.33 | 103.67 | 2.07 | 2.23 2.15 49.95 51.83 50.89
Mean 95.29 | 117.40 | 106.34 | 2.42 | 257 | 250 | 48.03 | 50.09 | 49.06
LSD Season (S) 8.80 0.08 NS
Genotype (G) 12.76 17.64 10.67 0.43 | 0.36 0.28 1.03 0.75 0.63
SxG 15.09 NS 0.88

Results in Table (5) showed that mean performance of sixteen sesame
genotypes for some yield traits during the two seasons and combined. The
highest yielder genotypes in combined across the two seasons were F1013,
Shandweel 3 and F1004 which gave (21.90, 19.63 and 19.29 g/plant — 4.59,
427 and 4.21 ard/fed) for seed vyield/plant and seed vyield (ard/fed),
respectively. Meanwhile, the lowest one was F1016 (12.72 g and 2.83 ard/fed)
for seed yield/plant and seed yield (ard/fed), respectively. F1013 and F1004
genotypes recorded the highest oil yield (272.70 and 264.83kg/fed),
respectively. Whereas the lowest one was Sohag 1 (151.65 kg/fed) (Table 5).

F1013 and F1004 out yielded the overall mean, seed yield/plant by
34.57 and 41.70% in the first season and by 23.22 and 20.19% in the second
season, respectively. Meanwhile, seed yield (ard/fed) differed from mean seed
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yield (ard/fed) by 21.90 and 42.36% in the first season and by 21.90 and
20.75% in the second season, respectively. On the other hand, oil yield
(Kg/fed) differed from mean oil yield (Kg/fed) by 25.35 and 32.58% in the first
season and by 5.56 and 44.93% in the second season, respectively.

From the above-mentioned results, it could be concluded that F1013
and F1004 followed by Shandweel 3, and Giza 32 showed the highest
number of capsules per plant, 1000-seed weight, seed yield/plant, seed yield
(ard/fed) and oil yield/fed (kg/fed). These results reflect that the selection
prospects within these genotypes to improve the performance through breeding
program.

Table 5. Mean performance of sixteen sesame genotypes for some vyield traits

during 2013, 2014 and combined data.
Genotype Seed yield/plant (g) | Seed yield (ard/fed) Oil yield (Kg/fed)
2013 | 2014 | Com | 2013 | 2014 2013 | 2014

b. Comb. Comb.
Shandweel 3 18.33 | 20.93 | 19.63 | 3.93 | 461 4.27 | 210.65 | 242.03 | 226.34
Sohag 1 1240 | 1533 | 13.87 | 2.73 | 3.37 3.05 | 134.40 | 168.90 | 151.65
Shandweel 2000 1477 | 16.73 | 1575 | 320 | 3.68 3.44 | 14757 | 186.41 | 166.99
Sohag 10 1590 | 17.36 | 16.63 | 353 | 3.82 3.68 | 162.51 | 255.26 | 208.89
F1016 1143 | 14.00 | 12.72 | 257 | 3.08 2.83 | 157.61 | 181.74 | 169.68
F1014 16.73 | 16.83 | 16.78 | 3.33 | 3.70 3.52 | 191.74 | 210.20 | 200.97
F1004 1953 | 19.05 | 19.29 | 423 | 4.19 421 [223.20 | 306.46 | 264.83
F1003 13.10 | 1460 | 13.85 | 3.10 | 3.21 3.16 | 198.35 | 202.47 | 200.41
Giza 32 19.30 | 17.73 | 1852 | 343 | 3.90 3.67 | 214.31 | 259.83 | 237.07
F1015 15.03 | 15.06 | 15.05 | 3.30 | 3.32 3.31 | 206.47 | 249.03 | 227.75
F1013 21.33 | 2246 | 21.90 | 423 | 4.94 459 | 265.05 | 280.34 | 272.70
F1007 1422 | 1416 | 14.19 | 347 | 312 3.30 | 220.94 | 254.92 | 237.93
F1005 15.17 | 1553 | 1535 | 340 | 3.42 3.41 | 195.49 | 252.45 | 223.97
F8H8 1150 | 1366 | 1258 | 290 | 3.01 2.96 | 191.07 | 207.38 | 199.23
HF65 1130 | 1533 | 13.32 | 263 | 3.37 3.00 | 168.08 | 195.07 | 181.58
RH1F3 1433 | 1410 | 1422 | 323 | 3.10 3.17 | 193.98 | 232.35 | 213.17
Mean 15.27 | 16.43 | 1585 | 3.33 | 3.62 3.47 | 19259 | 230.31 | 21145
LSD Season (S) 0.41 0.12 16.87
Genotype (G) 1.81 | 221 | 140 | 0.44 | 0.49 0.32 | 30.17 | 26.56 | 19.70
SxG NS NS 27.87

Genetic analysis

The variations among the genotypes were mostly due to genetic makeup
or structure factors rather than environmental ones, as indicated by higher
genetic variances which indicate that these traits were controlled by genes and
are less influenced by the environment. The estimates of genetic variance (%),
phenotypic (6%pn), genotypic (GCV) and phenotypic (PCV) coefficient of
variability, broad-sense heritability and expected genetic advance under 5%
selection intensity as percentage of the general mean (GS %) are presented in
Table (6). The phenotypic variance (6%n) was greater than the genotypic
variance (o) for all studied traits in both seasons and combined. The results of
o’ph and 6%y for flowering date were 6.88 and 5.79 in the first season, 5.14 and
4.26 in the second season and 1.46 and 1.28 in the combined, respectively,
whereas, seed yield ard/fed recorded values of 0.80 and 0.73 for the variances,
in the first season, 1.01 and 0.93 in the second season and 0.26 and 0.23 in the
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combined, respectively (Table 6). The phenotypic variance (o%n) and
genotypic variance (¢%) values for number of capsules per plant and oil yield
(kg/fed) were high in both and combined seasons. These results are in
confirmatory with those of Kumar and Sasivannan (2006) and El-Shakhess
et al (2008).

The extant of coefficient of variation indicated that high estimates of
(PCV) and (GCV) were recorded for the number of capsules/plant in both
seasons and combined data (66.11and 37.14), (65.62 and 36.02) and (28.69 and
25.82), respectively, for the 1000-seed weight in the first season (37.93 and
36.37), respectively and for the seed yield/plant in the first season (35.50 and
34.78), respectively. That is suggesting wide spectrum of genotypic variation
for these trait. Similar results were obtained by Prasad et al (2007), Iwo et al
(2007) and EIl-Shakhess et al (2008). Meanwhile, the lowest values were
counted for the flowering date in both seasons (4.56, 4.15) and (5.32 and 5.32),
respectively. These results are in harmony with those obtained by Mothilal
(2006), Prasad et al (2007), Iwo et al (2007) and EI-Shakhess et al (2008).

Heritability (hy?) estimates were generally different for all studied traits
at separate analyses and combined one, where season's effect was separated
(ranged from 0.49 to 0.99). The high broad sense heritability was exhibited for
all the characters studied except number of branches per plant in both seasons
(52.00 and 54.00 %), respectively and oil content (%) in combined (49.00%).
The highest broad sense heritability was exhibited for number of capsules per
plant and oil content% (0.99 in separate analyses), and weight of 1000 seeds
and plant height (0.94). These results are in harmony with those obtained by
Mothilal (2006), Prasad et al (2007) and El-Shakhess et al (2008).

The high GCV recorded by the above mentioned traits alone is not
sufficient for the determination of the extent of the advance to be expected by
selection. Burton (1952) suggested that GCV together with heritability
estimates would give the best picture of the extent of the advance to be
expected by selection. Comparatively, the highest genetic advance as percent of
mean was recorded for number of capsules per plant in both and combined
seasons (134.18, 71.98 and 47.86), respectively, followed by weight of 1000
seeds (71.84, 54.35 and 34.82), respectively and seed yield per plant (70.19,
52.58 and 32.74), respectively. The magnitude of heritability in broad sense
was low coupled with low genetic advance for flowering date. These results are
in harmony with that obtained by Kumar and Saivannan (2006) and Iwo et al
(2007).

In addition, they reported that genotypic coefficient of variability was
more important than heritability because characters showing maximum and
minimum relative expected genetic advance possessed maximum and minimum
genotypic coefficient of variability irrespective of the magnitude of heritability
estimates. In the present study, it is obvious from Table (6) that characters with
high GCV possessed high GS percent and vice versa irrespective of the
heritability estimates indicating the importance of GCV. In both seasons, high
heritability (h?) estimates and high genotypic coefficients of variation (GCV)
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coupled with high genetic advance (GS%) thus, these traits (number of capsule
per plant, weight of 1000 seeds and seed yield per plant) 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. The high estimates of
GCV, h? and GS % were observed for number of capsule per plant, weight of
1000 seeds and seed yield per plant regardless of the seasons which suggests
the predominance of additive gene effects and selection would be useful for the
improvement of these characteristics. Similar results have also been reported
by Dar and Sharma (2011).

Table 6. Variability, heritability (h?%) and genetic advance as percentage of
the mean (GS %) for studied traits in sesame genotypes through the two

seasons (2013 and 2014) and combined data.

Trait 6%ph 6%y PCV% | GCV% | hp? GS%
Flowering date 2013 6.88 5.79 5.32 4.88 0.84 9.23
2014 5.14 4.26 4.56 4.15 0.83 7.79
Comb. 1.46 1.28 2.44 2.28 0.87 4.39
Plant height 2013 1038.61 | 1000.69 22.36 21.94 0.96 44.37
2014 703.59 644.87 17.98 17.22 0.92 33.95
Comb. 263.52 246.67 11.13 10.77 0.94 21.46
Length of | 2013 1082.39 | 1035.83 | 28.69 28.06 0.96 56.56
fruiting zone 2014 535.16 480.75 19.83 18.79 0.90 36.69
Comb. 241.55 203.33 13.44 12.33 0.84 23.30
Number of | 2013 0.17 0.09 36.37 26.17 0.52 38.80
branches/ plant | 2014 0.07 0.04 20.78 15.25 0.54 23.05
Comb. 0.008 0.006 7.549 6.446 0.73 11.337
Number of | 2013 3968.98 | 3910.30 66.11 65.62 0.99 134.18
capsules/ plant | 2014 190057 | 178840 | 37.14 36.02 0.94 71.98
Comb. 930.80 753.80 28.69 25.82 0.81 47.86
1000-seed weight | 2013 0.84 0.78 37.93 36.37 0.92 71.84
2014 0.55 0.50 28.85 27.59 0.91 54.35
Comb. 0.20 0.19 17.92 17.40 0.94 34.82
Oil content (%) | 2013 89.10 88.70 19.65 19.61 0.99 40.31
2014 46.88 46.60 13.67 13.64 0.99 28.04
Comb. 22.50 11.07 9.67 6.78 0.49 9.80
Seed vyield/plant | 2013 29.40 28.22 35.50 34.78 0.96 70.19
@) 2014 20.96 19.20 27.86 2667 | 092 52.58
Comb. 7.58 6.94 17.36 16.61 0.92 32.74
Seed yield | 2013 0.80 0.73 26.85 25.66 0.91 50.53
(ard/fed 2014 1.01 0.93 27.86 26.66 0.92 52.58
Comb. 0.26 0.23 14.67 13.78 0.88 26.66
Oil yield (kg/fed) | 2013 345258 | 3124.47 30.51 29.02 0.90 56.88
2014 4647.41 | 4393.20 29.60 28.78 0.95 57.64
Comb. | 1188.20 | 1005.80 16.30 15.00 0.85 28.43

Correlation studies:
Correlation coefficients for all comparisons among the studied traits are
presented in Table (7). Significant differences were observed in the correlation




Egypt. J. Plant Breed. 19 (4): 1031 —1045 (2015)

coefficients in terms of magnitude and direction. The values of correlation
coefficient showed that number of capsules per plant and 1000-seed weight had
a highly significant positive correlation with seed yield per plant (r=0.793**
and r=0.708**, respectively). These results suggest that selection for higher
number of capsules per plant and the weight of 1000-seed would lead to
increase seed yield in sesame. Ong’injo and Ayiecho (2009) and Ismaila and
Usman (2014) obtained similar results in sesame. Length of fruiting zone and
number of branches exhibited non significant positive correlation with seed
yield per plant (r=0.156 and r=0.183, respectively), conversely, its association
was insignificantly negative with oil content % (r=- 0.019).

Table 7. Correlation coefficients among various traits in sixteen sesame

genotypes across 2013 and 2014 seasons.

Trait DF PH FZ Bra [NC/P| SW | O% | SY/P
Plant height (PH) 0.364™
Fruiting zone (FZ) 0.322" | 0.867™
No. of branches (Bra) 0.006 | -0.096 | -0.150
No. of capsules (NC/P) 0.329"™ | 0.216" 0.087 0.241"
1000-seed weight (SW) | 0.388™ | 0.295™ | 0.207" | 0.035 | 0.683"
QOil content (O %) -0.104 | -0.506™ | -0.502 | 0.237" | 0.169 | -0.125
Seed yield /plant (SY/P) 0.223" | 0.250" 0.156 0.183 | 0.793"™ | 0.708" | -0.019
Qil yield (OY) 0.151 0.040 0.012 0.240" | 0.651™ | 0.392™ | 0.569™ | 0.607™"

DF: days to 50% flowering; PH: Plant height; FZ: Length of fruiting zone, Bra: number of branches;
NC/P: number of capsules per plant, SW: 1000-seed weight (g), O%: 0il content (%), SY/P: Seed
yield/plant (g) and OY: Oil yield (Kg/fed).

Oil yield per feddan showed highly significant positive correlation with
number of capsule per plant (r = 0.651**), 1000-seed weight (r = 0.392**), oil
content % (r = 0.569**) and seed yield per plant (r = 0.607**). Then, number
of capsule per plant, 1000-seed weight, oil content % and seed yield per plant
may be important yield predictors of oil for sesame improvement. Also number
of capsules per plant showed significant positive correlation with flowering
date (r = 0.329**), plant height (r = 0.216*), number of branches (r = 0.241%*)
and 1000-seed weight (r = 0.683**).

The results revealed significant and positive correlations of higher oil
content %, number of capsules per plant and the weight of 1000-seed to oil
yield per plant, also results suggest its importance for sesame seed yield
improvement. Then, breeding for higher 1000-seed weight and number of
capsules per plant leads to a high seed yield per plant, the corollary is true that
breeding for higher seed yield is a useful approach to higher oil yield.

Cluster analysis

Cluster analysis seemed to be an efficient procedure for extracting the
structured relationships among genotypes and provides a hierarchical
classification of them (Polignano et al 1989). Hierarchical cluster analysis for
the investigated 16 genotypes obtained with the average linkage procedure;
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UPGMA (un-weighted pair group method using arithmetic average) is
illustrated in Table (7) and Fig (1).

Table 7. Level of different clusters for sesame studied yield traits (seed and

oil).
Cluster No. BSimilarity | No. of genotypes Included genotypes
Cluster 1 53.88 4 genotypes Shandweel 3, F1004, F1013 and Giza 32.
Cluster 2 71.90 7 genotypes F 1016, F1005, RH1F3, F1015, F1007, F8H8.and HF65.
Cluster 3 50.89 5 genotypes Sohag 1, Shandweel 2000, Sohag 10, F1014 and F1003.

Cluster analysis was used to further investigate the inter-relationships of
the genotypes using all the studied yield traits. The genotypes were grouped
into three main clusters (1, 2 and 3). Each of the main clusters was divided into
sub clusters. The maximum number of genotypes (7) was grouped in cluster 2
followed by cluster 3 (5) and cluster 1 (4).Thus, in view of considerable genetic
diversity in sesame found in the present study, their appearance had sufficient
scope for genotypic improvement through hybridization between the genotypes
from divergent clusters (Ahmed et al. 2013, and Narayanan and Murugan
2013).

Four genotypes were grouped in the same cluster 1 (Shandweel 3, F1004,
F1013 and Giza 32), seven genotypes (F 1016, F1005, RH1F3, F1015, F1007,
F8H8.and HF65) as cluster 2, and the rest of the six genotypes (Sohag 1,
Shandweel 2000, Sohag 10, F1014 and F1003) were grouped in cluster 3. It is
clear that genotypes Shandweel 3, F1004, F1013 and Giza 32 are related to
each other, and are far from the rest of the other collection Giza35, Sohag 1,
Shandweel 2000, Sohag 10, F1014 and F1003 (Ahmed et al 2013 and
Narayanan and Murugan 2013).
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Figure( 1). Cluster analysis showing the relationship among sesame genotypes
based on seed and oil yield traits.

Then, cluster | (Shandweel 3, F1004, F1013 and Giza 32) which
concluded Shandweel 3 and Giza32 (local genotypes) was considered as cluster
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with highest yield. Meanwhile, F1004 and F1013 genotypes surpassed the seed
and oil yield of Shandweel 3 and Giza32.
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