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ABSTRACT

The present study was conducted with 33 sesame genotypes collected from

different North East region of India with an objective to determine genetic
variability and association among characters. Significant differences were
observed for all the characters studied, except for number of branches per
plant. High heritability coupled with high genetic advanced as % of mean
was observed for yield per plant followed by 1000 grains weight indicating
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that these characters are controlled by additive gene effect. None of the

Article Info characters showed significant association with yield per plant. Path analysis
Accepted: revealed that days to 50% flowering and 1000 grain weight found to have
04 June 2019 high direct effect on seed yield and high indirect effect via height of 1%
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10 July 2019 capsule bearing node, branches per plant and seeds per capsule. The study

highlighted the scope of path analysis to identify important yield attributes
despite of no correlation with yield.

Introduction severe drought adversely affects the crop

resulting in low yield (Bharathi et al., 2014).

Sesame (Sesamum indicum L.) is one of the
most important oilseed crops belong to the
family Pedaliaceae. India is very rich in
diversity in cultivated sesame (Bisht et al.,
1998). India, Myanmar and China are the top
three sesame producing countries in the world
(Abate and Mekbib, 2015). The crop is highly
tolerant to drought, grows well in most of the
well-drained soils and various agro climatic
regions, and is well adapted to different
rotations. However, continuous flooding or

But despite the potentiality of this crop,
sesame is still a minor crop of developing
countries grown mostly in sub-marginal and
marginal land under rainfed condition with
little research activities.

Sesame has a wide range of genetic variability
in its extensive germplasm collections.
Traditional sesame landraces as well as related
wild species are an important source of
genetic diversity for breeders and form the
backbone of agricultural production. The

229


https://doi.org/10.20546/ijcmas.2019.807.029

Int.J.Curr.Microbiol.App.Sci (2019) 8(7): 229-237

knowledge on the extent and pattern of genetic
variability present in a specific breeding
population will help in the selection and
breeding of high vyielding, good quality
cultivars that will increase production. Seed
yield is a complex character and is associated
with numbers of component interrelated traits.
Direct selection for traits as such could be
misleading because of complex association
among the vyield attributing traits. Correlation
and path coefficient analysis between different
yield attributes and yield is invaluable to the
breeders who aim to identify key traits for
exploitation in  breeding  for vyield
improvement. Hence the objectives of the
study were to gather information on
variability, character association and path -
coefficient analysis in few germplasm of
sesame.

Materials and Methods

In the present study 33 genotypes were sown
in randomized complete block design (RBD)
with 3 replications (Table 1). Each genotype
was raised in 3 row plots of 4 m length with
spacing of 30 X 10 ocm following
recommended agronomic practices.
Observations were recorded on height of first
capsule bearing node (cm), plant height (cm),
number of capsules per plant, number of
branches per plant, capsule length (cm),
capsule width (cm), number of seed per
capsule, 1000 grain weight (g), days to 50%
flowering, days to maturity and yield per plant
(9). The mean values were used for analysis of
variance. The coefficient of variation was
calculated as per Burton and Devane (1953).
Heritability in Dbroad sense and genetic
advance were calculated as per Johnson et al.,
(1955). The mean data collected were
subjected to simple correlation analysis as
described by Singh and Choudhary (1979).
The direct and indirect effects on and
individual and combined (two factors)
contributions of yield components to seed

yield were determined using path analysis as
described by Dewey and Lu (1959).

Results and Discussion

Analysis of variation revealed highly
significant differences among the genotypes
for all the characters studied except number of
branches per plant indicating sufficient genetic
variation among the genotypes under study
(Table 2). The comparison of characters as
regards to the extent of genetic variation could
be better judge by the estimation of genotypic
coefficient of variation (GCV) and phenotypic
coefficient of variation (PCV). The variation
of different traits under this study revealed
that the PCV were higher than GCV for all the
characters studied indicating the role of
environmental variance in the total variance
(Table 3). GCV was found to be highest for
number of capsules per plant followed by
height of first capsule bearing nodes and yield
per plant. The highest PCV was recorded for
number of capsules per plant followed by
number of branches per plant and height of
first capsule bearing nodes. High GCV and
PCV for seed yield per plant, number of
branches per plant and number of
capsules/plant was also reported by many
authors (Gawali et al., 2007; Gidey et al.,
2012; Bharathi et al., 2014; Abate and
Mekbib, 2015; Igbal et al.,, 2016). These
suggested scope for selection for these traits in
Sesame breeding. However, 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. High broad sense heritability was
observed for yield per plant followed by days
to 50% flowering and 1000 grain weight,
indicating limited influence of environment in
expression of these traits. The present finding
was in agreement with Ukaan and Ogbonna
(2012), Tripathi et al., (2014) and Ismaila and
Usman (2014).
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Table.1 Genotypes included in the present study

Genotype Name
Nga Na
KolaTil_Tezpur
AhuTil_Kalibor
Neilong_Umium
AhuTil_Lakhimpur
SaliTil_Biswanath
SaliTil_Kaliabor
PahariaTilNagaon
AhuTil_Sibsagar
CUHY 57
TKG 308
CUMS 17
CUMS 04
Uma
AhuTil_Puranigudam
V12
Rama
V 15
SaliTil_Nagaon
KolaTil_Nalbari
SaliTil_Ghilamara
KolaTil_Majuli
SaliTil_Darrang
AST 1
NempoThepo
Punjab Til 1
NempoLongnicklu
Nagaon Local
NempoCharap
NempoSoksu
Kaliabor Local
Bahua Bheti
NempoChindon

Source

Arunachal Pradesh, local

Tezpur, local
Kalibor, local
Umium, local
Lakhimpur, local
Biswanath,local
Kaliabor,local
Nagaon, local
Sibsagar,local

Calcutta University, mutant

HYV, Madhya Pradesh

Calcutta University, mutant
Calcutta University, mutant
Calcutta University, mutant

Puranigudam, local

Calcutta University, local

Calcutta University, selection from local ‘Khosla’

Calcutta University, local

Nagaon, local
Nalbari, local
Ghilamara, local
Majuli, local
Darrang, local

RARS(Diphu),HYV (local X ST1683)

RARS(Diphu), local
HYV
RARS(Diphu), local
Nagaon, local
RARS(Diphu), local
RARS(Diphu), local
Kaliabor, local
RARS(Diphu), local
RARS(Diphu), local
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Table.2 Analysis of variance for yield and yield attributing traits in sesame genotypes

Sources of | d.f. Mean Squares
variation Height of Plant Capsules/  Branches/ = Capsule = Capsule Seeds/ 1000 grain | Days to 50%
1st capsule height plant plant(no.) length | width (cm) = capsule(no.) wt.(g) flowering
bearing (cm) (no.) (cm)
node (cm)
Replication | 2 61.193 906.789 429.330 2.368 0.086 0.020 41.886 0.122 31.121
Variety 32 | 130.866** | 250.687** | 369.801* 0.694 0.118** | 0.033573** = 139.943639** = 0.450254** | 36.710227**
Error 64 45.717 118.834 192.477 0.437 0.049 0.014 61.073 0.042 2.840

* Significant at 5% level, ** Significant atl % level

Table.3 Estimates of variability parameters for different characters in some sesame genotypes

Variability parameters | Height | Plant | Capsules/  Branches/ | Capsule  Capsule | Seeds/ | 1000 | Days to

of 1 | height plant plant length | width | capsule | grain 50%
capsule | (cm) (no.) (no.) (cm) (cm) (no.) | wt. (g) flowering
bearing
node
(cm)

Genotypic variance 28.383 43951  59.108 0.086 0.023 0.007 26.29  0.136 11.29
(ng)

Genotypic variance 74.1 | 162.785  251.585 0.523 0.072 0.02 87.363 | 0.178 14.13
(Gzp)

Genotypic coefficient 16.355  9.776 28.318 11.068 7.098  11.356 11.795 13,546  8.885
of variation (GCV)

Phenotypic coefficient | 26.425 | 18.813 | 58.423 27.358 12.552 20.02 215 | 15475 9.94
of variation (PCV)

Heritability broad 38.304  26.999 23.494 16.444 31.944  32.200 30.093 76.404 79.901
Sense (h*%)

Gen.Adv as % of 20.851 | 10.464 28.276 9.225 8.268 13.27 13.329 | 24.426 16.36
Mean 5%
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Days to Yield/
maturity plant (g)

43.727 0.952
72.967803** | 5.183431**
10.394 0.347

Daysto | Yield/
maturity = plant

(@)
20.858  1.612
31.252 | 1.959
481 13.934
5.888 | 15.359

66.741  82.287

8.096 | 26.041
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Table.4 Genotypic (above diagonal) and phenotypic (below diagonal) correlations among different characters in some
Sesame genotypes

Height of 1st
capsule bearing
node(cm)

Plant height (cm)
Capsules/ plant
(no.)

Branches/
plant(no.)
Capsule length
(cm)

Capsule width
(cm)

Seeds/
capsule(no.)
1000 grain wt.(g)
Days to 50%
flowering

Days to maturity
Yield/ plant(g)

Height of
1% capsule
bearing
node (cm)
1.000

0.489**
0.361*
0.419*

0.175
-0.114
0.001

-0.311
0.194

-0.150
0.009

Plant
height
(cm)

0.513*

*

1.000
0.619*

*
0.399*
0.164
-0.059
0.061

0.032
-0.147

-0.310
-0.046

Capsule
s/ plant

(no.)

0.138
0.192
1.000
0.648**
0.208
-0.108
0.066

0.019
0.023

-0.232
-0.077

* Significant at 5% level, ** Significant at1 % level

Branches/
plant(no.)

0.449**
-0.234
0.654**
1.000
0.151
-0.058

-0.111

-0.259
0.288

0.000
-0.059

Capsule

length
(cm)

0.957**

-0.079
-0.041

0.146

1.000

0.425*

0.066

-0.162
0.131

0.168
-0.106
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Capsule

width
(cm)

0.404*
-0.141
-0.401

-0.431*

0.618**
1.000
0.047

-0.088
0.052

0.350*
0.001

Seeds/
capsule

(no.)

-0.259
-0.072
-0.005
-0.493**
-0.380*
-0.290
1.000

0.191
-0.140

-0.055
-0.095

1000
grain
wt.(g)

0.638**
-0.073
0.060
0.7?:6**
-0.260
-0.176
0.476**
1.000
0.70-0**

-0.182
0.068

Days to
50%

flowering

0.486**

-0.136

0.207

0.964**

0.198

0.049

-0.419*

-0.855**
1.000

0.380*
-0.016

Days to
maturity

0.023
-0.382*
-0.094
0.553**
0.462**
0.543**

-0.043

-0.267
0.466**

1.000
-0.218

Yield/
plant(

9)

0.013
-0.156
-0.229
-0.289
-0.166
0.069
-0.175

0.114
-0.015

-0.301
1.000
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Table.5 Genotypic path coefficients showing direct (diagonal) and indirect effects of different characters on yield per plant

Characters

Height of 1*'capsule
bearing node(cm)

Plant height (cm)
Capsules/ plant (no.)

Branches/ plant(no.)

Capsule length (cm)
Capsule width (cm)
Seeds/ capsule(no.)

1000 grain wt.(g)

Days to 50%
flowering
Days to maturity

Correlation with
Yield/ plant(g)

Residual Effect:
0.593

Height of
1%'capsule

bearing
node(cm)

-0.181

-0.013
-0.053

-0.240
0.246

0.082
0.034

-0.911
1.071

-0.021
0.013

Plant | Capsules/ | Branches/ | Capsule | Capsule
plant | plant(no.)

height
(cm)

-0.093

-0.025
-0.075

0.125
-0.020

-0.028
0.009

-0.105
-0.299

0.353
-0.156

(no.)

-0.025

-0.005
-0.388

-0.349
-0.010

-0.081
0.001

0.086
0.456

0.087
-0.229

-0.081

0.006
-0.254

-0.535
0.038

-0.087

0.064

-1.051
2.122

-0.512
-0.289
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length
(cm)

-0.173

0.002
0.016

-0.078
0.257

0.125
0.050

-0.371
0.436

-0.428
-0.166

width
(cm)

-0.073

0.004
0.156

0.230
0.159

0.202
0.038

-0.251
0.109

-0.502
0.069

Seeds/
capsule(no.)

0.047

0.002
0.002

0.264
-0.098

-0.059
-0.131

0.680
-0.922

0.040
-0.175

1000
grain
wt.(9)

0.115

0.002

0.023
0.394

0.067
0.036

0.062
1.428

1.883
0.247

0.114

Days to
50%
flowering

-0.088

0.003
-0.080

-0.515
0.051

0.010
0.055

-1.221
2.202

-0.431
-0.015

Days to
maturity

-0.004

0.009
0.036

-0.296
0.119

0.109
0.006

-0.381
1.026

-0.925
-0.301
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Again reliability of selection does not depend
upon heritability alone, but on genetic
advance as well (Bharathi et al., 2014).High
heritability coupled with high or moderate
genetic advance was recorded for yield per
plant, 1000 grain weight, days to 50%
flowering. Similar observations were reported
by Gangadhara et al., (2012) for seed yield
per plant and 1000 seed weight, Gawali et al.,
(2007) and Hika et al., (2015) for seed yield
per plant, Desawi et al., (2014) for seed yield
and days to 50% flowering. These indicated
involvement of additive gene action in the
genetic control of these traits, suggesting the
scope for improvement through simple
selection in the present breeding materials.
High heritability coupled with low genetic
advance was recorded in days to maturity, and
low heritability with high genetic advance
was observed in number of capsule per plants.
This result was inconsistent with other results
of high heritability and high genetic advance
for capsule per plant (Ismaila and Usman,
2014; Hika et al., 2015). High heritability and
low genetic advance indicated predominance
of non-additive gene action suggesting that
these two traits could be improved by
pedigree method and population approach of
breeding. Considering GCV, PCV, heritability
coupled with genetic advance, yield per plant
and 1000 grain weight were identified as
prominent characters among the materials
under study to consider in a breeding
programme.

Genotypic and phenotypic correlation is
presented in Table 4. This study revealed that
none of the characters under study showed
significant association with yield per plant
which was not in conformity with the results
obtained by different researchers
(Parameshwarappa et al., 2009;
Goudappagoudra et al., 2011; Gidey et al.,
2012; Daniya et al., 2013). However,
significant correlations among other trait
combinations were observed in the present
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study. Similar correlation pattern among yield
attributes were reported by Ganesh and Sakila
(1999), Kumar et al., (2009), Fazal et al.,
(2015), Yol et al, (2010) and
Goudappagoudra et al., (2011). It is most
common to obtain significant correlation of
yield per plant with yield attributes. But the
lack of such correlation in the present
investigation might be due to difference of the
genotype used and environmental effect
masking the true genetic correlation. Such
estimation warrants use of path coefficient
analysis for partitioning effect of vyield
contributing traits to yield.

Path coefficient analysis based on genotypic
correlation is presented in Table 5. The days
to 50% flowering followed by 1000 grain
weight exerted high direct effect on seed
yield. Hence, the direct selection of these
traits would be effective. Goudappagoudra et
al., (2011) and Ibrahim and Khidir (2012)
reported positive direct effects of number of
capsules/plant, 1000 seed weight and number
of seeds/capsule on seed vyield/plant, and
Gidey et al., (2012) reported positive direct
effects of days to 50% flowering and 1000
grain weight on seed yield. The indirect
effects of branches per plant, height of first
capsule bearing node and days to maturity via
days to 50% flowering were high, indicating
the importance of these characters for
consideration in the selection programme.
High indirect effect of days to maturity via
days to 50% flowering to seed yield was also
reported by Gidey et al., (2012). Number of
seeds per capsule showed a high positive
indirect effect through 1000 grain weight and
number of branches per plant on seed vyield.
Present finding was in conformity with Fazal
et al., 2015. In case of days to 50% flowering,
high direct effect might be nullified by its
high negative effect via branches per plant,
1000 grain weight and days to maturity
resulting in non-significant association with
seed yield. Similarly in case of 1000 grain
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weight high negative indirect effect via days
to 50% flowering has nullified high direct
effect resulting in lack of its correlation with
seed yield per plant. This path analysis
suggested that despite lacking significant
correlation of seed yield per plant with yield
attributing traits, it was possible to identify
important component traits to use in breeding
programme. In the present study, the residual
effect (0.593) was high in magnitude which
showed that some other important vyield
contributing characters which contributed to
yield had to be included. This was in
accordance with Sumathi et al., (2007) and
Goudappagoudra et al., (2011).

Variability and Path coefficient analysis
identified days to 50% flowering and 1000
grain weight, height of 1% capsule bearing
node, branches per plant and seeds per
capsule as important traits to be considered in
sesame improvement programme. The present
study also highlighted the potentiality of path
analysis to identify important yield attributing
traits despite the lack of their direct
correlation with yield.
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