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ABSTRACT

A field experiment was conducted with thirty hybrids produced by line x tester mating design from
eleven sesame genotypes involving five branched and six monostem / shy branching types. Observations
were recorded on days to 50% flowering, days to maturity, plant height, number of branches per plant,
number of capsules per plant, capsule length, capsule breadth, number of seeds per plant, 100 seed
weight, seed yield per plant and oil content. The traits, number of branches per plant, number of cap-
sules per plant and seed yield per plant showed high PCV and GCV estimates. There is scope for selec-
tion based on these characters, and the diverse genotypes can provide materials for a sound breeding
programme. High heritability combined with high genetic advance (as per cent of mean) observed for
plant height, number of branches, number of capsules and seed yield per plant showed that these char-
acters were controlled by additive gene effects and phenotypic selection for these characters would like-
ly to be effective. Seed yield per plant showed significantly positive correlation with plant height, num-
ber of branches per plant, number of capsules per plant, days to 50% flowering, days to maturity and
100 seed weight. Capsule breadth showed significantly negative association with seed yield per plant.
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INTRODUCTION

Sesame is one of the important and world’s oldest
edible oilseed crops. It is the 6™ most important
oilseed crop grown in India. Though sesame occu-
pies a place of prominence among oilseeds, its pro-
duction has been relatively low as compared to oth-
er oilseed crops. The major constraints identified
for most of the countries including India are, insta-
bility in yield, lack of wider adaptability, drought,
non — synchronous maturity etc. As sesame’s
world production has to be maintained and even
expanded, several key breeding objectives must be
attained. Efforts to develop enhanced germplasm
for use by the breeders in crop improvement are
therefore a necessity. It is essential to generate
more variability. The success of any crop improve-
ment programme essentially depends on the nature
and magnitude of variability present in the crop.
The study of interrelationship of yield components
is imperative to enable the selection of sesame gen-
otypes. The present investigation was carried out to
gather information on variability, heritability and
genetic advance and to determine the association
between yield and yield components in hybrids and
parents including branched and single stemmed
genotypes of sesame.
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MATERIALS AND METHODS

Experimental material for the present study consist-
ed of eleven sesame genotypes involving five fe-
male parents, CO 1, Paiyur 1, TMV 3, TMV4,
TMVS5, (branched) and six male parents viz., MT
34, Cordebergea, KS 990812, KS 99037, KS
990813 and KS 99153 and were crossed in line x
tester mating design . The resulting 30 hybrids
along with their parents were raised during kharif
2005 at Department of Oilseeds, Centre for Plant
Breeding and Genetics, TNAU, Coimbatore, in a
randomized block design with three replications.
Each plot consisted of three rows of 4m length
spaced at 45 cm between rows and 30 cm between
plants. Normal recommended cultural practices and
plant protection measures were followed. Ten com-
petitive plants were randomly selected for record-
ing biometrical measurements on days to 50%
flowering, days to maturity, plant height, number of
branches per plant, number of capsules per plant,
capsule length, capsule breadth, number of seeds
per plant, 100 seed weight, seed yield per plant and
oil content. The data were subjected to statistical
analysis. The phenotypic and genotypic coefficient
of variability was computed as per Burton, 1952.
Heritability in broad sense was computed by the
formula suggested by Lush (1940). Genetic ad-
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vance was worked out as per the formula given by
Johnson et al., (1955). Correlation coefficients for
yield and yield components were evaluated utiliz-
ing the formula suggested by Al-jibouri et al,
(1958).

RESULTS AND DISCUSSION

Analysis of variance revealed highly significant
differences among genotypes for all the characters
except capsule breadth (Table 1) indicating consid-
erable amount of genetic variation present in the
material. High magnitude of variation in the experi-
mental material was reflected by high values of
mean and range for almost all the characters. The
estimates of genetic parameters like genotypic coef-
ficient of variation, heritability and genetic advance
are presented in table 2. Data indicate that the traits
plant height, number of capsules per plant and seed
yield per plant recorded highest phenotypic and
genotypic variation than the other characters stud-
ied.

Table 1. Analysis of variance for different charac-
ters in sesame

SI.  Characters
No

Mean squares

Replication  Treatment Error

1 Plant height 406.02
(cm)

1345.88**  105.07

2 No. of primary ~ 8.31 25.14%%* 3.93
branches per

plant
3 No. of cap- 536.46
sules/ plant

4 Days to 50% 108.11
flowering

6508.04**  317.43

50.80** 14.78

5 Days to maturi-  58.12 82.62%* 3.23

ty

6 No. of seeds/ 136.72 98.11** 31.83
capsule

7. 100 seed 0.00019 0.0018** 0.0003
weight (g)

g, Capsulelength 4 5509g 0.0632%*  0.0096
(cm)
Capsule

9. 0.005 0.0033 0.0029
breadth (cm)
Oil content(%) 1 408 4.145% 05351
Seed yield/

10. plant 24.78 144.68** 12.97

*Significant at 5% ** Significant at 1%

COEFFICIENT OF VARIATION

The phenotypic coefficient of variation (PCV) was
greater than genotypic coefficient of wvariation
(GCV) for all the characters studied, indicating that
the environment had an important role in the ex-
pression of these characters. The traits, number of
branches per plant, number of capsules per plant
and seed yield per plant showed high PCV and
GCV estimates. There is enough scope for selection
based on these characters, and the diverse geno-
types can provide materials for a sound breeding
programme. Saravanan and Nadarajan (2003) and
Solanki and Deepak Gupta (2003) reported high
coefficient of variation for number of branches per
plant and number of capsules per plant. High coef-
ficient of variation for number of capsules per plant
was also reported by Anitha vasline et al., (2000).
Plant height showed moderate PCV and GCV and
the remaining traits recorded low PCV and GCV.
Sudhakar et al. (2007), and Shadakshari et al.
(1995) reported low phenotypic and genotypic co-
efficient of variation for the characters days to fifty
per cent flowering, days to maturity and oil content.
Low co efficient of variation for number of seeds
per capsule was reported by Thangavel er al.,
(2000).

HERITABILITY

The heritability estimates obtained (Table 2) were
high for all the characters studied except capsule
breadth, which recorded very low heritability for
these hybrids and parents. Estimates of heritability
and genetic advance in combination are more im-
portant for selection than heritability alone. High
heritability combined with high genetic advance (as
per cent of mean) observed for plant height, num-
ber of branches, number of capsules and seed yield
per plant showed that these characters were con-
trolled by additive gene effects and phenotypic se-
lection for these characters would likely to be effec-
tive. Similar results were reported by Reddy ef al.
(2001) and Krishnaiah et al. (2002). The improve-
ment of the characters days to fifty per cent flower-
ing, days to maturity, number of seeds per capsule
and 100 seed weight is also possible since these
characters had high heritability and moderate genet-
ic advance as per cent of mean. Capsule length and
oil content showed high heritability with low genet-
ic advance. These results are in conformity with the
findings of Reddy ef al.,2001 and Sudhakar ef al.,
2007. Capsule breadth showed low heritability and
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low genetic advance which may be due to non addi-
tive gene action.

ASSOCIATION ANALYSIS

Yield is a complex quantitative trait, greatly influ-
enced by environmental fluctuations. Hence, selec-
tion based on yield performance alone may give a
biased result and leads to ambiguity. A study of
nature and degree of association of component
characters with yield assumes greater importance
for fixing up characters that play a decisive role in
influencing yield. Selection would, therefore, be
more effective, if it is based on component charac-
ters rather than directly on yield. Correlation coeffi-
cient analysis measures the mutual relationship be-
tween various characters and is used to determine
the component character on which selection can be
done for improvement in yield.

Seed yield per plant showed significantly positive
correlation with plant height, number of branches
per plant, number of capsules per plant, days to
50% flowering, days to maturity and 100 seed

weight (Table 3). Capsule breadth showed signifi-
cantly negative association with seed yield per
plant. Similar results were reported by Pawar et al.
(2002); and Sankar and Kumar (2003) for plant
height; Ramireddy Kumar and Sundaram (2002)
and Sankar and Kumar (2003) for number of
branches; Ramireddy Kumar and Sundaram (2002),
Pawar et al. (2002) and Sankar and Kumar (2003)
for number of capsules per plant.

Plant height showed significantly positive correla-
tion with number of branches per plant, number of
capsules per plant, days to 50% flowering, days to
maturity and 100 seed weight. Earlier reports of
Ramireddy kumar and Sundaram (2002) and
Sankar and Kumar (2003) revealed the positive as-
sociation of plant height with number of branches
per plant and number of capsules per plant. Number
of branches per plant showed significantly positive
inter - correlations with number of capsules per
plant, days to 50% flowering, days to maturity, 100
seed weight. Reddy et al., (2001) and Pawar et al.,
(2002) reported the positive association of number
of branches per plant with number of capsules per

Table 2. Estimates of parameters of variability for yield and its components

Genotypic  ppenotyp- Heritabil-  Genetic
Charac- Genotypic Phenotypic  coefficient o coeffi- ity advance as
ters ean Range variance variance of L. cient of percent of SE
variation v, pation o, mean
Plant
height 121.26  48.6-153.7 413.60 448.63 16.77 17.47 922 33.17 8.37
(cm)
No. of
Panchys ;666 0.33-11.87  7.07 8.38 39.94 43.48 84.4 75.56 1.62
ranches /
plant
No. of
capsules/ 152.85 21.1-22.6 2063.54 2169.35 29.72 30.47 95.12 59.71 14.55
plant
Days to
50% 46.28 35.3-52.3 12.01 16.93 7.49 8.89 70.90 12.99 3.14
flowering
Daysto — g615  743.943 2646 27.54 5.97 6.09 96.1 12.06 1.47
maturity
No. of
seeds/ 56.63 40.6-65.2 22.09 32.70 8.93 10.87 67.6 15.12 4.61
capsule
100 seed
weight 0.33 0.29-0.38 0.0005 0.0006 6.81 7.39 84.9 12.91 0.01
(2
Capsule
length 2.58 2.33-2.97 0.02 0.02 5.18 5.62 84.9 9.82 0.08
(cm)
Capsule
breadth 0.72 0.67-0.80 0.0011 0.0011 1.57 4.57 11.75 1.10 0.04
(cm)
Oilcon- 4y 59 393.4373 1.38 1.38 2.64 2.83 87.1 5.07 0.59
tent (%)
Seed
yield/ 21.04 5.8-30.9 48.23 48.23 31.49 33.00 91.0 61.89 2.94

plant (g)
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Table 3. Genotypic correlation coefficients between different characters in sesame

Char- Plant
acters height

No. of
branch-

es/
Plant

No. of
cap-
sules/
plant

Days to
50%
flower-
ing

Days to
maturi-

ty

No. of
seeds/
capsule

100
seed
weight

Cap-
sule
length

Capsule
breadth

Oil
con-
tent

Seed
yield
/plant

Plant 1.000
height
No. of
prima-
ry
branch-
es

No. of
cap-
sules/
plant
Days to
50%
flower-
ing
Days to
maturi-
ty

No. of
seeds/
capsule
100
seed
weight
Cap-
sule
length
Cap-
sule
breadth
0il
content

0.949

1.000

sk

0.860**

0.833%*

1.000

0.872%*

0.919%*

0.741**

1.000

0.894%**

0.976**

0.772%*

0.947**

1.000

-0.163

-0.349

-0.1855

-0.2358

-0.3523

1.000

0.632%*

0.701**

0.601

0.429

0.547

-0.204

1.000

-0.323

-0.3628

-0.2834

-0.595%*

-0.4153

0.594*

-0.2392

1.000

-0.333

-0.415

-0.786**

-0.1900

-0.548*

0.2814

-0.883**

0.0074

1.000

0.407

0.241

0.293

0.308

0.366

0.434

0.094

-0.205

-0.477

1.000

0.824%**

0.835%*

0.92%*

0.682%*

0.766**

-0.031

0.566%*

-0.263

-0.953**

0.413

*Significant at P = 0.05

** Significant at P = 0.01

Table 4. Direct and indirect effects of different characters towards grain yield at genotypic level in Sesame

Characters Plz:lnt No. of primary No. of cap- Days to 50% Days to No. of seeds/ 109 seed Capsule Capsule Oil
height branches sules/ plant flowering maturity capsule weight length  bredth content

Plant height 122 1.15 1.04 1.06 1.08 -0.20 0.77 <039 -0.404 0.494

No. of primary ~ -2.98 -3.14 -2.61 -2.88 -3.06 1.096 220 114 130  -0.76

branches

No. of capsules/  0.44  0.42 0.51 0.38 0.39 -0.094 030  -0.14  -0.398 0.15

plant

Days to 50% flow- 0.83  0.87 0.71 0.95 0.90 -0.22 0.41 057  -0.18  0.294

ering

Days to maturity  1.12  1.22 0.97 1.18 1.25 -0.44 0.68 052 -0.69 0.46

No. of seeds/ cap- 0.03  0.06 0.03 0.04 0.06 -0.16 0.032  -0.09 -0.045 -0.07

sule

100 seed weight  0.33  0.37 0.32 0.23 0.29 -0.12 0.53 -0.12  -047  0.05

Capsulelength 13 g 14 0.11 -0.24 017 024 0.095 0398  0.003 -0.08

Capsule breadth ¢ o6 ¢ 74 0.14 0.03 0.098  -0.05 0.16  -0.001 -0.179 0.09

Oil content -0.09 -0.05 -0.06 -0.07 -0.08  -0.092 -0.02  0.043 0.101 -0.21
iel

/Sl‘:lzﬁtyle ¢ 0.82 0.83 0.92 0.68 0.77  -0.03 0.57  -026 -096 042

Residual effect = 0.5154

Bold figures are direct effects
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plant. Similarly, number of capsules per plant rec-
orded positive correlation with 50% flowering, days
to maturity, 100 seed weight but showed negatively
significant association with capsule breadth. Days
to fifty per cent flowering showed positive associa-
tion with days to maturity and negative association
with capsule length. Days to maturity revealed pos-
itive association with 100 seed weight and number
of seeds per capsule showed positive association
with capsule length. Path analysis (Table 4) re-
vealed that plant height, number of capsules per
plant, days to fifty per cent flowering, days to ma-
turity, 100 seed weight and capsule length showed
positive direct effect to seed yield. While number of
branches, number of seeds per capsule, capsule
breadth and oil content showed only negative direct
effect on seed yield. Positive association of number
of branches per plant on seed yield is due to the
indirect effect of plant height, capsules per plant,
days to flowering and maturity.

The present study suggested that the selection based
on the characters, plant height, number of branches
per plant, number of capsules per plant, and seed
yield per plant would be effective for the develop-
ment of sesame through breeding.
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