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ABSTRACT

Correlation and path analysis were carried out in 36 diverse genotypes of sesame collected from different
parts of the country along with North-East region of India for local landraces. Analysis of variance indicated
the presence of good amount of genetic variability among the genotypes under study. Correlation studies
indicated that seed yield per plant was significantly and positively associated with traits, i.e. plant height,
internodal length, number of capsules per plant, number of branches per plant, stover yield per plant and
harvest index both at genotypic and phenotypic levels which indicate the importance of these traits in
selection for enhancing the seed yield. Path analysis revealed that maximum positive direct effect on seed
yield per plant was imposed by days to 80% physiological maturity, internodal length, capsule length,
stem height from base to first branch, stover yield per plant, harvest index, relative water content, oil
content and protein content both at genotypic and phenotypic levels. This indicate that these are the real
independent characters and they have maximum contribution towards increase in the seed yield per plant.
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Introduction

Sesame (Sesamum indicum L.) is an important oilseed
crop with the longest history of cultivation in India.
The name “Sesame” derives from the Arabic word
“simsim” (Patidar et al., 2020) and commonly it is
known by benniseed, gingelly, simsim, gergelim, til
and tila in Sanskrit. It is an important source of ed-
ible oil (50-60%) and protein (25%) with antioxi-
dants lignans such as sesamolin, sesamin (Sasipriya
et al., 2018). This crop has high regard by consumers
for superior oil quality and robust resistance to oxi-
dation and rancidity, it has acquired the lyrical
moniker “the queen of oilseed” (Goudappagoudra
et al., 2011). Sesame is probably originated in Ethio-
pia (Africa) and from there it was introduced to In-

dia and China. Myanmar, India and China are the
world’s largest producers of sesame followed by
Sudan, Uganda and Ethiopia. In India, Gujarat is the
leading sesame producing state contributing 22.3%
of total production. In Nagaland, sesame is known
as “chutsi” in angami (Naga) and has been adopted
well for its cultivation in almost in all the district.
Sesame oil is highly resistant to oxidative rancidity
as it consists of natural antioxidants viz. sasamin and
sesamolin (Seiglar and Harlan, 1985). Inspite of the
fact that sesame has superior economic potential in
local consumption and export demand, its average
productivity is low as compared to other oilseed
crop. Due to its complex yield constraints i.e. indeter-
minate growth habit, non-uniform maturity of cap-
sules, dehiscent of capsules, seed shattering, lack of
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high yielding and disease resistant varieties (Ali,
K.A. 2020). The low yield in sesame is due to lack of
attention in breeding program and lack of improved
varieties used by the farmers. Seed yield is a com-
plex character and is associated with numbers of
component interrelated traits.

Direct selection for traits as such could be mis-
leading because of complex association among the
yield attributing traits. Correlation and path coeffi-
cient analysis between different yield attributes and
yield is invaluable to the breeders who aim to iden-
tify key traits for exploitation in breeding for yield
improvement (Gogoi and Sarma, 2019). Thus, keep-
ing in view of the above, the present research work
has been undertaken to assess the interrelationship
and contribution of yield related component traits in
sesame.

Materials and Methods

The present study was carried out at experimental
research farm of Department of Genetics & Plant
breeding, SASRD, Medziphema, Nagaland during
kharif seasons of 2018 and 2019. It is situated at
25045’43" N latitude and 93053’04" E longitude at an
elevation of 304 m above mean sea level. This area
falls under sub-tropical climate with high humidity
and moderate temperature. The preparation of the
field was done by tractor drawn cultivator followed
by two cross harrowing to pulverize the soil. The
experiment was laid out in Randomised Block De-
sign with three replications. 36 genotypes of sesame
from different parts of the country has been col-
lected to conduct the experiment. Seeds of each
genotype were sown in hills on raised bed along
with furrows with a spacing of 30 × 10 cm by dib-
bling at a depth of 2- 3 cm and thinning was done at
15 days after sowing. Five randomly selected and
equally competitive plants from each treatment and
replication from the central rows leaving corner
plants to take care of boarder effects were tagged for
recording the observations on sixteen characters viz.,
days to 50% flowering, days to 80% physiological
maturity, plant height, internodal length, stem
height from base to first branch, number of capsules
per plant, capsule length, number of seeds per cap-
sule, number of branches per plant, 1000-seeds
weight, stover yield per plant, biological yield per
plant, harvest index, relative water content, oil con-
tent, protein content and seed yield per plant.
Pooled data from mean of two years collected data

were subjected to simple correlation analysis. The
genotypic and phenotypic correlation coefficient of
yield and yield contributing traits were estimated as
per described method by Al-Jibouri et al. (1958). The
direct and indirect effect was estimated as per the
method of Wright (1921) and elaborated by Dewey
and Lu (1959) respectively. The estimates of correla-
tion coefficient and path coefficient analysis were
calculated by analysing data using INDOSTAT sta-
tistical package.

Results and Discussion

The genotypic and phenotypic correlation coeffi-
cients among different characters were worked out
in all possible combinations with the objective to get
information about the nature, extent and direction of
selection pressure to achieve practical and usable
results. In general, it was observed that genotypic
correlation coefficient (rg) values were higher in
magnitude than the phenotypic correlation coeffi-
cient values (rp). This indicated that although there
is strong in herent association between the various
pairs of characters studied, the low phenotypic cor-
relation would result from the masking and modify-
ing effects of environment on the association of char-
acters at gene level. This study revealed that seed
yield per plant showed positive significant associa-
tion with plant height, internodal length, number of
capsules per plant, number of branches per plant,
stover yield per plant and harvest index both at ge-
notypic and phenotypic levels, indicates that these
are important characters and may be selected di-
rectly to increase the seed yield (Table 1 & 2 and in
Figure 1(a) & 1(b). Inter-correlation among the traits
showed that days to 50% flowering showed signifi-
cant and positive association with days to 80%
physiological maturity, stem height from base to
first branch, capsule length, oil content and protein
content and negative association with internodal
length, 1000-seeds weight and stover yield per plant
at genotypic level while at phenotypic level it
showed significant association with days to 80%
physiological maturity, oil content and protein con-
tent. These results were in agreement with Gupta et
al. (2021) for days to 80% physiological maturity;
Takele et al. (2021) for days to maturity and oil con-
tent. Significant and positive association of days to
80% physiological maturity was observed with only
two traits viz. oil content and protein content while
with traits plant height, internodal length, number
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of capsules per plant, number of seeds per capsule,
stover yield per plant and harvest index it showed
negative association both at genotypic and pheno-
typic level. This result is in agreement with
Goudappagoudra et al. (2011). Plant height exhibited
highly significant and positive association with in-
ternodal length, stem height from base to first
branch, number of capsules per plant, number of
seeds per capsule, number of branches per plant,
stover yield per plant, harvest index, relative water

content while negatively associated with 1000-seeds
weight, oil content, protein content both at geno-
typic and phenotypic level. Hence, seed yield can be
increased to a substantial level through direct selec-
tion of plant height. Thus, indirect selection in favor
of this trait can improve seed yield in sesame. Simi-
lar results were reported by Kant et al. (2021). Inter-
nodal length showed significant and positive asso-
ciation with stem height from base to first branch,
number of capsules per plant, number of branches
per plant, stover yield per plant, harvest index both
at genotypic and phenotypic level while with rela-
tive water content at genotypic level only. Stem
height from base to first branch exhibited significant
and positive association with number of capsules
per plant, number of seeds per capsule and relative
water content both at genotypic and phenotypic
level while with number of branches per plant at
only genotypic level. 1000-seeds weight, oil content
and protein content had shown significant but nega-
tive correlation with stem height from base to first
branch both at genotypic and phenotypic level.
Number of capsules per plant showed significant
and positive association with number of branches/
plant, number of seeds/capsule, stover yield/plant,
harvest index and relative water content. These re-
sults are in consonance with the findings of Disowja
et al. (2020). Capsule length showed significant and
positive association with number of seeds per cap-
sule, number of branches per plant, oil content and
protein content both at genotypic and phenotypic
level. Number of seeds per capsule were significant
and positively associated with number of branches
per plant and relative water content both at geno-
typic and phenotypic level while negatively associ-
ated with four traits viz. 1000-seeds weight, harvest
index, oil content, protein content at genotypic level
and highly correlate with 1000-seeds weight, oil con-
tent at phenotypic level. Number of branches per
plant were highly significant and positively associ-
ated with stover yield per plant, harvest index, rela-
tive water content. The trait, i.e. 1000-seeds weight
showed significant but negative association with
number of branches per plant trait while positively
associated with harvest index, oil content and pro-
tein content both at genotypic and phenotypic level.
Stover yield was positively associated with harvest
index at phenotypic and negatively correlated with
oil content both at genotypic and phenotypic level.
Harvest index showed significant and positive asso-
ciation with relative water content and oil contentat

Fig. 1(a) Genotypic correlation coefficient among sixteen
morpho-physiological and quality traits in
sesame

Fig. 1(b) Phenotypic correlation coefficient among sixteen
morpho-physiological and quality traits in
sesame
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genotypic level. Relative water content showed sig-
nificant but negative association with protein con-
tent both at genotypic and phenotypic level with oil
contentat genotypic level.

These findings clearly indicated that genotypic
correlation was of higher magnitude than the corre-
sponding phenotypic ones, thereby establishing
strong inherent relationship among the studied
characters. The low phenotypic correlation value
might be due to appreciable interaction of the geno-
types with the environments. Hence, direct selection
for these traits may lead to development of high
yielding genotypes of sesame. These results are in
confrontation with Singh and Bisen (2018),
Lalpantluangi and Shah (2018) for number of cap-
sules per plant at genotypic level and for plant
height, number of branches per plant at phenotypic
level; Singh et al. (2020) and Takele et al. (2021) for
number of capsules per plant, the number of
branches per plant, plant height and harvest index;
Patil and Lokesha (2018), Navaneetha et al. (2019),
Saravanan et al. (2020) for number of capsules per
plant, plant height and number of branches per
plant; Abate et al. (2018) for plant height, number of
capsules per plant, stover yield/plant and harvest
index; Haibru et al. (2018), Singh et al. (2018) and
Disowja et al.(2020) for number ofcapsules per plant,
plant height; Gupta et al. (2021) for harvest index;
Singh et al. (2018) for number of capsules per plant;
Abhijatha et al. (2017), Patil and Lokesha (2018),
Jamir et al. (2020) and Kumar et al. (2022) for number
of capsules per plant, number of branches per plant;
Ravitej et al. (2019) and Sasipriya et al. (2022) for
number of capsules per plant, number of branches
per plant both at phenotypic and genotypic level;
Abdou et al. (2015) for harvest index, number of
branches per plant, this relation indicates that the
best yield was obtained with highly branched plants
because capsules number increases with the degree
of branching and thus ultimately increase seed pro-
duction.

Path coefficient analysis at genotypic and pheno-
typic level was worked out to study the effect of
various traits on seed yield per plant. The results
have been presented in Table 3 & 4 and in Figure 2.
A pursual of phenotypic path coefficient analysis
showed that maximum positive direct effect on seed
yield per plant was imposed by stover yield per
plant followed by harvest index, number of capsules
per plant, internodal length, 1000-seed weight, days
to 50% flowering, number of seeds per capsule, days

to 80% physiological maturity, relative water con-
tent oil content and plant height. Therefore, these
characters can be considered for direct selection for
better seed yield. Similar results have been reported
by Abhijatha et al. (2017), Sorathiya et al. (2021),
Agrawal et al., 2017 and Sasipriya et al. (2022). Maxi-
mum negative direct effect on seed yield were re-
corded by stem height from base to first branch fol-
lowed by number of branches per plant and protein
content.

Fig. 2. Phenotypic path diagram among sixteen morpho-
physiological and quality traits in sesame

On the other hand, the maximum positive indi-
rect effect on seed yield per plant was imposed by
number of capsules per plant followed by plant
height, number of branches per plant, internodal
length and harvest index through stover yield per
plant. Character viz. days to 80% physiological ma-
turity oil content, days to 50% flowering and protein
content through stover yield per plant followed by
stem height from base to first branch, plant height,
number of seeds per capsule, relative water content,
number of branches per plant, number of seeds per
capsule through 1000-seed weight; capsule length
and 1000-seed weight through number of capsules
per plant; stover yield per plant through days to
80% physiological maturity; internodal length and
harvest index through days to 50% flowering im-
posed maximum negative and indirect effect on
seed yield per plant. So, indirectly selection of indi-
rect effect all these traits will ultimately improves
seed yield per plant (Hukumchand et al., 2019). Re-
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sidual effect at phenotypic level was observed to be
0.1614 and at genotypic level it was 0.1711, indicates
that traits which are included in the phenotypic and
genotypic path analysis explained 83.86 and 82.89%
respectively of the total variation in seed yield.

The present study suggest that more emphasis
should be given to selective genotypes having early
flowering as it results in to early maturity in geno-
types, also possessing less internodal length, more
number of seeds per capsule with long capsule
length. Additionally, positive direct effect of harvest
index (i.e. optimization of high seed yield with bio-
logical yield) and relative water content are impor-
tant component traits towards seed yield per plant
and could be successfully utilized for yield improve-
ment in sesame.
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