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ABSTRACT: For twenty yield-contributing traits, correlations and path coefficients were examined in
seven tomato (Solanum lycopersicum L.) genotypes. The interrelationship between the analysed features
was discovered using the correlation coefficients. Average fruit weight, fruit yield per plant, equatorial
fruit diameter, polar fruit diameter, total phenolic content, and days to 50% flowering all showed
strong positive correlations with total fruit yield. However, the first day of fruit set was very
significantly negatively correlated with total fruit yield. Whereas, lycopene content had high
significant and positive correlation with total phenolics content, TSS content and total antioxidant
capacity but negative correlation with titrable acidity. The total fruit yield had the highest positive
direct effect in the path coefficient analysis, followed by the number of fruit per plant, the number of
locules per fruit, the days to 50% flowering, and the number of primary branches per plant, all of which

both positively correlated with and directly affected the yield.
Keywords: Genotypic, Phenotypic, Correlation, Path, Fruit yield.

INTRODUCTION

Tomato (Solanum lycopersicum L.) is one of the most
economically important vegetables in India and in the
world. The fruit has multiple uses in human nutrition
and is eaten raw, cooked, and processed into a variety
of products. It is grown throughout the country due to
its adaptability to a wide variety of soils and climates
(Ahmed, 1976). It is a commonly used vegetable crop
in both the fresh fruit market and the processed food
business around the world. It is grown in a farm and
kitchen garden for cooked vegetables, soup, sauce, and
ketchup efc. (Nagariya et al., 2015). Tomato is a
significant source of vitamin A, B, C and other nutrient
element (Khapte and Jansirani 2014).

An understanding of the genetic diversity found in
populations can be gained through correlation and path
coefficient analyses. The component traits on which
selection might be based for an increase in yield are
determined by correlation coefficient analysis, which
assesses the relationship between various plant
characteristics (Hasan et al., 2016). Path analysis helps
in the selection of an elite genotype by dividing the
correlation coefficients into the direct and indirect
impacts of a group of dependent variables on the
independent variable (Tsagaye et al., 2022). As yield is
a complex character, its direct improvement is difficult.
(Islam et al., 2010). When creating a selection strategy
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with the goal of increasing yield, understanding the link
between yield and other plant characteristics as well as
their proportional contributions to yield is highly
helpful.

MATERIALS AND METHOD

The research was carried out between 2015 and 2017 at
the Bihar Agriculture College Sabour, Department of
Vegetable and Floriculture, BAU, Bhagalpur. The
material for the present study comprised of 7 genotypes
of tomato viz., H-86, Pusa Rohini, Arka Abha, Arka
Vikash, Arka Ahuti, CLNB and S. Pimpennilifolium.
30 day-old tomato seedlings were transplanted with a
60 x 60 cm spacing in the main field. Three replications
of the experiment were done using a Randomized Block
Design (RBD). To raise a productive harvest, the
advised cultural techniques were used. To record the
observations on 20 characters, five competing plants
were chosen at random from each row in each
replication. Using the formulas provided by Johnson ez
al. (1955); Al-Jibouri et al. (1958), single correlation
coefficients between two characters were calculated at
the genotypic and phenotypic levels. The direct and
indirect effect was estimated as per the method of
Wright (1921) and elaborated by Dewey and Lu (1959)
respectively.

15(2): 399-403(2023) 399



RESULT AND DISCUSSION

For future development of a complex polygenic
character through selection, it is critical to understand
the relationships between numerous characters
associated to yield. According to the current study,
genotypic correlation coefficients were typically greater
than phenotypic ones. Fruit yield cannot be genetically
improved without also improving the yield component
traits. It is evident that it is impractical to include all of
the component characters in a selection scheme, so in
these cases, understanding the relationships between
various qualities and the fruit production and quality
metrics will be very helpful in creating an effective and
efficient selection.

At genotypic and phenotypic level fruit yield per plant
had highly significant positive correlation with total
fruit yield. Moreover, average fruit weight had highly
significant positive correlation with fruit yield per plant
and total fruit yield. Similar findings in tomato were
also reported by Ara et al. (2009); Tewari and
Upadhyay (2011); Hasan et al. (2016). Plant height
showed high significant and positive correlation with
primary branches per plant, number of fruit per plant,
and it had high significant but negative correlation with
ascorbic acid, lycopene and total phenolic contents.
Similar findings in tomato for these traits was reported
by Ahirwar et al. (2013); Tsagaye et al. (2022). Number
of locules per fruit high significant and positive correlation
with total phenolics content and it had highly significant but
negative correlation with number of fruits per plant. Total
soluble solids had highly significant positive correlation
with number of fruits per plant. It had high significant
but negative correlation with average fruit weight.
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Singh et al. (2004) reported a similar finding. Days to
first flowering showed high significant positive
correlation with days to 50% flowering, days to first
fruit set, however it had high significant but negative
correlation with number of fruits per plant, fruit yield
per plant and total fruit yield and total antioxidant
capacity. Bernousi et al. (2011) also reported similar
findings.

Polar fruit diameter showed highly significant
positive correlation with pericarp thickness (Table 1
& 2). Similar results were noticed by Srinivasulu et
al. (2020). Hence for improvement of tomato yield,
selection should be based on higher plant height,
number of primary branches, fruit number. However,
higher yield might lead to sacrifice of the fruit
biochemical quality, hence selection for moderation
may be the key to maintaining the balance between
yield and quality.

According to Table 3 path coefficient analysis, there
was a significant positive direct effect for total fruit
yield (0.9962) followed by number of fruit per plant
(0.0070), Number of locules per fruit (0.0055), days to
50% flowering (0.0055) and primary branches per plant
(0.0035). Similar results were observed by Khapte and
Jansirani (2014). It was also observed that the high
negative direct effect was exerted by days to first
flowering (-0.0035), titrable acidity (-0.0030) and total
soluble solids (-0.0034). Similar finding was observed
by Rani et al. (2010) and Nagariya et al. (2015).
Present research findings indicate that direct selection
of average fruit weight and number of fruits per plant
can be used as basis of selection for improvement in
tomato in respect of yield.
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CONCLUSIONS

The link between average fruit weight, fruit output per
plant, equatorial fruit diameter, polar fruit diameter, and
total phenolic content was significantly positive, as
were the days to 50% flowering, while days to first
fruit set have a strong, negative relationship with
overall fruit production. On the other hand, lycopene
content has high significant and positive correlation
with total phenolics content, TSS content and total
antioxidant capacity but negative correlation with
titrable acidity. In path coefficient analysis the highest
positive direct effect was noted in total fruit yield
followed by number of fruit per plant, number of
locules per fruit, days to 50% flowering and primary
branches per plant both had a favourable association
with yield and a direct impact on it. Thus, these
characteristics can be employed as selection indices in
tomato breeding to increase yield.

FUTURE SCOPE

The character’s link between fruit yield, earliness with
quality traits and positive direct effects on plant yield
could be used either for selection of parents for
effecting new crosses or hybrids for recombination
breeding.
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