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Abstract

Thirty five genotypes of tomato collected from different location of India and maintained at Department of Vegetable Science
were evaluated for thirteen quantitative characters in randomized complete block design with three replications at Main
Experiment Station, Vegetable Science, Narendra Deva University of Agriculture and Technology, Narendra Nagar (Kumarganj),
Faizabad (U.P.), India; during Rabi 2012-2013. Genotypic correlation coefficients were mostly similar in nature and higher in
magnitude than the corresponding phenotypic correlation coefficients. Fruit yield per plant had exhibited highly significant
and positive association with average fruit weight. Average fruit weight and number of fruits per plant were identified as most
important traits, which contributed considerable positive direct effect on fruit yield per plant.
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Introduction

Tomato (Solanum lycopersicon L.) is one of the
most important solanaceous vegetable crops grown widely
all over the world. It is a very versatile vegetable for
culinary purposes. Ripe fresh tomato fruits are consumed
fresh as salads, cooked vegetable and processed products
such as puree, paste, powder, ketchup, sauce, soup and
canned whole fruits. Unripe green fruits are used for
preparation of pickles and chutney. All the species of
tomato are native to Western South America (Rick, 1976).
Tomato is important source of lycopene (an antioxidant),
ascorbic acid and B-carotene and valued for their colour
and flavour. It is one of the most popular and widely
cultivated vegetable throughout the world and ranking
second in importance after potato in many countries
including India. The total area of world under tomato
cultivation is 4.58 m ha with total production of 150.51 m
tonnes with productivity of 32.8 tonnes per hectare.
Whereas, in India total area is 0.88 m ha and production
is 18.23 m tonnes with 20.7 tonnes/ha productivity
(Anonymous, 2011-12). Tomato is a typical day neutral
plant and is mainly self-pollinated, but a certain percentage
of cross-pollination also occurs. It is a warm season crop
reasonably resistant to heat and drought and grows under
wide range of soil and climatic conditions. Considering
the importance and scope of this crop, there is a need to

develop tomato varieties suitable to specific agro-
ecological conditions and also for specific end use. Study
of correlation between different quantitative characters
provides an idea of association that could be effectively
exploited to formulate selection strategy for improving
yield components. For any effective selection programme,
it would be desirable to consider the relative magnitude
of association of various characters with yield. The path
coefficient technique helps in estimating the direct and
indirect contribution of various traits out of the total
correlation towards yield. On the basis of these strategies,
the quantum importance of individual characters is
marked to facilitate the selection programme for better
gains.

Materials and Methods

Present investigation was conducted at the Main
Experimental Station of Vegetable Science, Narendra
Deva University of Agriculture and Technology, Narendra
Nagar, Kumarganj, Faizabad (U.P.), India during Rabi
2012-2013. The experiment was conducted in
Randomized Block Design with three replications to
evaluate 35 genotypes of tomato. Seeds were sown in
nursery bed on 5™ October, 2012 and 24 days old healthy
seedlings were transplanted in the experimental field on
29th October, 2012 in two row of 4 m length with inter
and intra row spacing of 60 and 50 cm, respectively. Three
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Direct and indirect effects of twelve quantitative traits on fruit yield/ plant (g) at phenotypic level in tomato.

Table 3
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Residual effect

check varieties (H-86 as determinate
and NDT-4 and Pusa Rubi as
indeterminate) and 31 genotypes were
planted in two rows, keeping 8 plants in
each row. All recommended cultural
practices were followed to raise good
crop stand and growth of the plants.
Data were recorded for thirteen
characters viz., days to 50 per cent
flowering, plant height (cm), number of
primary branches per plant, fruit
diameter (cm), fruit length (cm), number
of locules per fruit, pericarp thickness
(mm), average fruit weight (g), total
soluble solids, number of fruits per plant,
number of marketable fruits per plant,
number of unmarketable fruits per plant
and fruit yield per plant (g). The data
were analyzed as per methods suggested
by Searle (1961) for correlation
coefficient and Dewey and Lu (1959)
for path coefficient analysis.

Results and Discussion

The knowledge of nature and
magnitude of association between yield
and its component traits is necessary for
effective selection in advance
generations. Correlations between pairs
of characters are either due to linkage
of genes or due to pleiotropic gene
action.

In the present study, correlations
between thirteen characters were
worked out in all possible combinations
at phenotypic and genotypic levels
(tables 1 and 2). In general, the
magnitude of genotypic correlation
coefficients were higher than the
corresponding values of the phenotypic
correlation coefficients. This indicated
a strong genetic association between
these traits. The present study also
suggested that both genotypic and
phenotypic correlations were similar in
direction. Kumar et al. (2003) also
reported higher estimates of genotypic
correlation than the corresponding
phenotypic correlation coefficients
between yield and yield components. A
perusal of data (tables 1 and 2) revealed
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coefficient of yield components on yield into direct and
indirect effects to provide clear picture of character
associations for formulating effective selection strategy.
Path analysis differs from simple correlation in that it
points out the causes and their relative importance
whereas, the later measures simply the mutual association
ignoring the causation. In present study, the path
coefficient analysis was carried out at phenotypic as well
as genotypic levels (tables 3 and 4). High positive direct
effects were exerted by average fruit weight and number
of fruits per plant on fruit yield per plant. This indicates
that, direct selection for average fruit weight and number
of fruits per plant in desired direction would be very
effective for yield improvement. These results are in
accordance with the findings of Singh et al. (2004),
Makesh et al. (2006), Madhurima and Paul (2012) and
Narolia et al. (2012). The research also revealed the
facts that important direct and indirect component
exhibited substantial positive effect via some characters
along with considerable negative effect via some other
traits. The occurrence of negative as well as positive
direct and indirect effects by yield components on fruit
yield via one or other characters simultaneously presents
a complex situation, where a compromise is required to
attain a proper balance of different yield components for
determining the ideotype for high fruit yield in tomato.
The character mentioned above, merit due consideration
at the time of formulation of selection strategy aimed at
developing high yielding varieties in tomato.
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