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ABSTRACT

Background: Sesame has the oldest history of over 5000 years of its cultivation as an indigenous oilseed crop of India. Sesame oil
has excellent nutritional, medicinal and cooking quality for which it is known as queen of oil seeds. It harbors greater diversity. Hence
the present study portrayed to understand the association of different component characters towards yield by studying correlation
and path coefficient analysis. This study insights into the relationship between variables and helps the breeder in identifying suitable
selection indices.

Methods: In this study 40 genotypes were raised in completely randomized block design with three replications in the experimental
field of Pandit Jawaharlal Nehru college of Agriculture and Research Institute, Karaikal during summer, 2023. Statistical Package
STAR, IRRI were used to analyze the correlation between the traits.

Result: Characters such as number of capsules per plant, number of primary branches, thousand seed weight were identified as
selection criteria for improving yield in sesame genotypes as these traits recorded positive correlation as well as high positive direct

effect with seed yield per plant.
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INTRODUCTION

Sesame (Sesamum indicum L.) is an ancient oilseed
crop belonging to the family Pedaliaceae (Abdipour et
al., 2018; Pathak et al., 2017). This family includes 31
species distributed across Africa, Southeast Asia,
Melanesia and Australia (IPGRI and NBPGR, 2004;
POWO, 2019). Sesame can be grown in both tropical
and subtropical regions and is rich in genetic diversity. It
is renowned for its high-quality seed oil and numerous
nutritional health benefits, often being referred to as the
“queen of oil seeds.”(Sudha sundari et al., 2024).
Sesame is suitable for dryland farming due to its drought
tolerant nature and adaptability to high temperature
(Tripathi et al., 2013).

In 2018, global sesame production was recorded to
be 12.22 million tons (Girmay, 2018), with Sudan, Myanmar
and India being the leading producers worldwide (Tripathi
et al., 2023). India alone accounts for more than 40% of the
world’s sesame cultivation area and 27% of its production
(UNSD, 2017; FAOSTAT, 2022), with an average productivity
of around 441 kg/ha. The major sesame grown areas of
India are Maharashtra, Rajasthan, Odisha, Andhra
Pradesh, Tamil Nadu, West Bengal, Gujarat and Karnataka
(Anishetra and Kalaghatagi, 2021). Since sesame is often
grown on poor and marginal lands, increasing yield appears
to be essential and a challenging task for breeder. So, the
primary goal of any breeding program is yield improvement.
Genetically, crop yield is controlled by polygenes and is
quantitative in nature, making it complex to dissect and
directly enhance the yield. Therefore, the present study
aims to identify and analyze the most reliable yield-
attributing traits through correlation and path coefficient
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analysis. By partitioning traits into direct and indirect effects
via path coefficient analysis, researchers can uncover the
true relationship prevailing between the yield and its
component traits. For years, plant breeders have employed
correlation and path coefficient analysis as one of the
valuable tools to assist in the selection process of crop
improvement.
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MATERIALS AND METHODS % = =
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measured after harvest. Statistical analysis was performed
using STAR package of IRRI, version 2.0.1, (2014). The = - E o
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yield and yield-supporting traits in sesame. The genotypic Sl ocouvooQooo
correlation coefficients of seed yield per plant with other
traits are presented in Table 2. Understanding the degree o
of association between these traits are crucial for identifying 933388532 R
key components in selection processes aimed at yield s @
improvement. 3 = — £
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Among the traits studied, the number of capsules per " a _ E o A
plant exhibited the highest significant positive correlation .é N E E T g § °>f z 3 g §
with single plant yield (r = 0.731, p<0.01), indicating its 8O3 5 ; 5o 3>z =
strong influence on yield improvement. This was followed é § 3 <Z( < % <z( 2 X 3 %
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thousand seed weight and capsule length, further
supporting the present study’s results.

The characters days to fifty percent flowering, days to
maturity and number of seeds per capsule recorded non-
significant positive correlation as similar to the result
concluded by Kumhar et al. (2020). Though these
characters recorded non-significant positive correlation, it
is considered to be an important while selecting the lines
for early maturation.

In addition to examining how other traits are directly
associated with yield, studying the intercorrelation among
these traits and seed yield per plant is crucial for
understanding their relationship and establishing

appropriate selection criteria to improve the yield. The trait
plant height showed a high significant positive inter-
correlation with the number of capsules per plant, followed
by capsule length, thousand seed weight, days to fifty
percent flowering and days to maturity as reported by
Goudappagoudra et al. (2011) and Akbar et al. (2011).
Interestingly, days to fifty percent flowering exhibited a
significant positive inter correlation with days to maturity
as reported by Roy and Pal (2019) and the number of
capsules per plant, whereas non-significant negative
correlation with number of seeds per capsule and seed
thousand weight. This implies that days to fifty percent
flowering does not influence the seed yield parameter.
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Fig 1: Association of component traits with seed yield per plant as r values.

Table 2: Correlation coefficients of seed yield per plant with other traits.

Characters PH DFF NPB NCP DM NSC CL TSW SYP
PH 1.00 0.195 0.363 0.693** 0.192 0.108 0.426 0.350 0.605**
DFF 1.00 0.177 0.289** 0.537** -0.029 0.002 -0.135 0.132
NPB 1.00 0.716** 0.177 0.091 0.321* 0.329** 0.524**
NCP 1.00 0.234* 0.165 0.427* * 0.343** 0.731**
DM 1.00 0.007 0.154 -0.019 0.165
NSC 1.00 0.331* -0.315* 0.236
CL 1.00 0.365* 0.492**
TSW 1.00 0.498**
SYP 1.00

** 1 % and* 5 % significance respectively.

PH — Plant height, DFF - Day's to fifty percent flowering, NPB - Number of Primary branches, NCP- No. of capsules per plant, DM - Days
to maturity, NSC - Number of seeds per capsule, CL- Capsule length, TSW- Thousand seed weight, SYP- Seed yield per plant.

Table 3: Direct and indirect effect over seed yield per plant and other traits.

Character PH DFF NPB NCP DM NSC CL TSW SYP
PH 0.339 0.066 0.195 0.235 0.065 0.037 0.144 0.119 0.605
DFF -0.059 -0.285 -0.103 -0.082 0.153 0.008 -0.011 0.038 0.132
PB 0.004 0.013 0.007 0.005 0.003 0.017 0.003 0.013 0.524
NCP 0.179 0.075 0.185 0.308 0.065 0.043 0.112 0.089 0.731
DM 0.198 0.369 0.066 0.086 0.368 0.002 0.057 -0.017 0.066
NSC 0.127 -0.008 0.026 0.058 0.003 0.254 0.084 0.022 0.236
CL 0.040 0.001 0.030 0.040 0.004 0.031 0.094 0.034 0.492
TSW 0.122 0.047 0.114 0.119 -0.017 0.030 0.127 0.347 0.498

** Residual value 0.21.
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Moreover, the number of primary branches was
significantly positively inter correlated with the number of
capsules per plant, capsule length and thousand seed
weight. It also displayed a non-significant positive
correlation with days to maturity. Similar observations were
reported by Solanki and Gupta (2001); Vidhayavathi et al.
(2005), confirming the association between these traits
and their collective impact on yield.

Notably, the number of seeds per capsule registered
a negative correlation with thousand seed weight (r = -0.215),
indicating seed weight and number are not directly
proportionated. Conversely, it showed a positive significant
correlation with capsule length, suggesting the complex
interplay between these traits.

According to Bhatt (1973) correlation analysis might
not be adequate to completely explicate the strength of
interactions. Hence path analysis was used in this study
to delineate the direct and indirect effects of each trait
towards the correlated variable. The key important traits
such as plant height, thousand seed weight, number of
capsules per plant recorded positive direct effect towards
seed yield per plant as corroborated by Yingzhong and
Yishnu (2002) and Srikanth and Ghodke (2022). The
diagonal values in the Table. 3 represents the positive direct
effect over single plant yield. These traits should be
prioritized in selection strategies for yield enhancement. In
contrast, days to fifty per cent flowering demonstrated a
negative direct effect on yield (path coefficient = -0.285),
which is in concordance with the report of Abate and Mekbib
(2015). This finding suggests that selecting for earlier
flowering genotypes may not always favor vyield
improvement and underscores the importance of balancing
flowering time with other traits.

Indirect effects reveal additional layers of complexity.
Plant height, for instance, exerted a positive indirect effect
on yield through its influence on the number of primary
branches, the number of capsules per plant, capsule
length and thousand seed weight. Fazal et al., (2015);
Sumathi and Muralidharan (2011) reported similar
interactions, highlighting the importance of considering
both direct and indirect pathways in plant breeding
programs.

The indirect effect of days to fifty percent flowering on
seed yield, primarily mediated through days to maturity,
indicated a potential interaction between these
phenological traits that warrants further exploration.
Meanwhile, thousand seed weight demonstrates a positive
indirect effect via plant height, number of primary branches,
number of capsules per plant and capsule length
suggesting its multifaceted role in contribution to yield.

The study reported a residual effect of 0.21, indicating
that 79% of the traits were included in the study to
understand the component characters contributing to seed
yield per plant. Overall, the combination of correlation and
path analysis underscores the importance of selecting

sesame genotypes with traits such as more number of
capsules with increase in primary branches, thousand seed
weight and plant height to enhance the yield of the crop.

CONCLUSION

Sesame is widely cultivated in marginal and poor lands
with low input technologies. Increasing the productivity is
the major issue for the plant breeder who desires to bring
notable improvement in the yield. Hence it is worthwhile to
understand the relationship of independent variables along
with its magnitude on dependent trait. In this background
the present study revealed the strong associations of the
characters such as plant height, number of primary branches,
thousand seed weight and capsule length with seed yield.
Further to explore the correlated responses between
variables, the cause and its effect were studied through path
coefficient analysis. Some of the traits are discerned to create
large impact on seed yield directly via plant height, number of
primary branches, number of capsules per plant, capsule
length and thousand seed weight and also indirectly via days
to maturity. Thus, the characters, number of capsules per
plant, plant height, number of primary branches and thousand
seed weight were identified as selection criteria for improving
yield in sesame genotypes, as these traits recorded positive
correlation as well as high positive direct effect with seed
yield.
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