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Genetic studies were conducted for yield and physiological traits in F, generation involving six
crosses. The parameters statistically analyzed were correlation and path analysis to study direct
and indirect effects of various components on fruit yield. From the correlation studies, it was
revealed that the trait plant height followed by dry matter accumulation and number of fruits per
plant showed the highest positive and significant relationship with fruit yield. The path analysis
in F, cross combination concluded that plant height, number of fruits per plant and flowering
duration had the highest direct contribution than other component of yield in all the six crosses.
If emphasis would be given for selection of these traits in breeding programme, it will automatically
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Tomato occupies the largest area among the vegetable
crops in the world, next to potato. It is considered as
“poor man’s apple” because of its attractive appearance
and high nutritive value. In the recent past, tomato
improvement is being attempted with wider breeding
objectives, including development of heat tolerant lines,
processing tomatoes and resistant genotypes for various
biotic and abiotic stresses etc.

Unfortunately, the minimum temperature of Tamil
Nadu also, never falls below 20°C during summer months.
Hence attempts have been made in recent past to evolve
a variety with potentiality of high yield and also tolerance
for heat. Based on these objectives parents of heat
tolerants were selected in this study.

Further, in any crop improvement programme, it is
obvious to have simultaneous improvement of more than
one character. Involvement of more than one component
in the expression of complex characters like yield
complicates the progress of selection. Hence, before
attempting for selection, information on magnitude of
association existing between these characters and their
components should be made available. Estimate of simple
correlation coefficient is important to facilitate selection
programme. Hence, selection based on the magnitude and
direction of association between yield and its components
would be more useful for a successful breeding
programme.

MATERIALS AND METHODS
The study was undertaken at Agricultural College

and Research Institute, Madurai utilizing the intervarietal
crosses of tomato (Lycopersicon esculentum Mill.) with
an aim to select superior crosses and promising segregants
in F, generation

The experimental materials included were six crosses
of F, viz., P, x P, (CO 3 X Arka Meghali), P, x P, (CO
3 x CLN 1462 AG), P, x P, (Arka Meghali x CLN 1462
AG), P, x P, (Arka Meghali x Paiyur 1), P, x P, (Arka
Meghali x H 24), P, x P, (Paiyur 1 x H 24) involving five
parents viz., P, (CO 3), P, (Arka Meghali), P, (Paiyur
1), P, (CLN 1462 AG) and P, (H 24). The selfed seeds
of F, generation from the previous study conducted by
Rahul Marik (2005) were used for raising the F, progenies.

Study of F, generation:

The F, generation was raised during June-October,
2005. A total of two hundred and fifty plants of each cross
were maintained in all the six crosses. Forty plants in
each of five parents involved in the above crosses were
also maintained. The progenies were evaluated for eleven
characters on single plant basis for yield and physiological
contributions.

Selfing:

The selected F, progenies were selfed with an idea
of forwarding them to the next generation. The unopened,
matured flower buds of the crosses and parents that are
likely to open on the next day were covered with butter
paper covers and the same were removed after 4 or 5
days following the confirmation of self pollination with
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fruit development.

Care was taken to maintain a healthy crop by
adopting all the recommended cultural practices.
Observations were recorded on single plant basis in F,
populations on plant height, number of primary branches
per plant, number of fruits per plant, single fruit weight,
fruit yield per plant, flowering duration and physiological
characters viz., style length, chlorophyll stability index,
root length, dry matter accumulation, root/shoot ratio.

The magnitude and the strength of association
between yield and related characters were estimated
through the phenotypic and genotypic correlation
coefficients according to Miller et al. (1958) and their
significance was tested. The association among the
characters was measured by the correlation coefficient
(r) in F, generation following the method suggested by
Goulden (1952).

The relative influences of ten components on yield
by themselves (direct effects) and through other traits
(indirect effects) were evaluated by the method of path
coefficient analysis as suggested by Dewey and Lu
(1959). The simple correlation coefficients estimated
previously at genotypic level were utilized for this
purpose.The direct and indirect effects were classified
based on the scale given by Lenka and Misra (1973).

RESULTS AND DISCUSSION

The observation made on individual plants of F,
generation of six crosses along with their five parents for
eleven characters viz., plant height, flowering duration,
number of fruits per plant, number of primary branches
per plant, single fruit weight, style length, chlorophyll
stability index, root length, root/shoot ratio, dry matter
accumulation and fruit yield per plant were stastically
analysed. The results revealed that significant differences
existed between the crosses due to wide variability.
Hence, the experimental material offers excellent scope
for further improvement through selection.

The segregating progenies of six crosses were
evaluated for their yield potential. In each cross
combination direct and indirect pathway of fruit yield were
also estimated. The results are discussed here in.

Correlation:

Studies on the inter relationship of characters on fruit
yield was provided by correlation and simultaneous
improvement of desirable characters are possible under
selection. The efficiency of selection depends on the
utilization of information on the direction and magnitude
of association between yield and its components.
Therefore, in the present study, the inter relationship of
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eleven traits including yield per plant was estimated in
the F, generation to identify characters or combination of
characters which may be useful as an indicator of high
yield.

In the present study, in cross I dry matter
accumulation, number of fruits per plant, plant height,
number of primary branches per plant and single fruit
weight showed significant and positive correlation with
fruit yield; In cross II number of fruits per plant, plant
height and flowering duration exhibited positive and
significant association with fruit yield; In cross III flowering
duration, number of fruits per plant, dry matter
accumulation, single fruit weight, number of primary
branches per plant and plant height registered highly
significant and positive correlation with fruit yield; In cross
IV number of primary branches per plant, dry matter
accumulation, single fruit weight, flowering duration, plant
height and number of fruits per plant recorded highly
positive and significant correlation with fruit yield; In cross
V flowering duration, number of primary branches per
plant, single fruit weight, plant height and dry matter
accumulation showed positive and significant correlation
with fruit yield; In cross VI single fruit weight, plant height,
dry matter accumulation, number of primary branches
per plant, number of fruits per plant and flowering duration
registered highly significant and positive association with
fruit yield. This offered the opportunity of getting
recombinant with high fruit yield. From this correlation
study, it may be concluded that intensive selection on
positive side for plant height, number of fruits per plant,
dry matter accumulation, flowering duration, number of
primary branches per plant and single fruit weight will
increase the fruit yield. Since these characters showed
significantly positive relationship with fruit yield. However,
among this positive side responsed by different characters,
the traits such as plant height followed by dry matter
accumulation and number of fruits per plant showed very
close association in all the six crosses towards fruit yield.
When going for future selection in breeding programme
of these characters is likely to increase fruit yield also.
This kind of observation was observed in tomato by Singh
and Mital (1976),Bangaru et al.(1983), Parthasarathy et
al. (1982) and Chandran (1987). Style lengthwas
negatively correlated with fruit yield which supported the
selection for short styled flowers to improve the yield.
Chlorophyll stability index, root length, root/shoot ratio had
negative correlation with fruit yield. Hence, intensive
selection for these characters will, however, reduce the
yield and compromise towards selection is required for
these characters.
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Path analysis:

The estimation of correlation coefficient indicated
the inter relationship of the characters, but did not furnish
information on the cause, effect and the relative
importance of direct and indirect effects of the various
characters on yield. In such a case, the correlation
coefficient are insufficient to explain true association for
analysis effective manipulation of the characters and path
coefficient analysis suggested by Dewey and Lu (1959)
facilitates the partitioning of the correlation coefficients
of various characters into direct and indirect effects on
yield per plant.

It is evident from the results of the present study
that plant height, number of fruits per plant and flowering
duration emerged as the direct and positive contributory
characters to yield per plant due to their high direct effects
on yield in most of the crosses. Positive direct contribution
was reported by Supe and Kale (1992). This is suggested
that if attention bestowed for the improvement towards
plant height, number of fruits per plant and flowering
duration would automatically increase fruit yield.

Dry matter accumulation, number of primary
branches per plant and plant height showed highest indirect
effects towards fruit yield per plant. Hence, emphasis is
to be given primarily to these characters in exercising
selection. Substantial indirect contribution towards fruit
yield was provided by Khattra er al. (1990), Kumar
(1978), Dudi and Kaloo (1982) and Rattan ef al. (1983).

Conclusion:

The phenotypic correlation coefficient was higher
than the genotypic correlation coefficient but, both these
values were close to each other indicating the minor role
of environment on all the characters.Plant height was
positive and significant association with fruit yield in all
the crosses and the chlorophyll stability index was negative
and significant correlation with fruit yield per plant in all
the six crosses.The traits such as number of primary
branches per plant and dry matter accumulation were
positive and significant correlation with fruit yield in five
crosses except in the cross P, x P, (Co 3 x CLN 1462
AG) where it registered non significant values.The trait
numbers of fruits per plant were registered positive and
significant correlation with fruit yield for four crosses
except in the cross P, x P, (Arka Meghali x H 24) where
it was recorded positive and non significant relationship
with fruit yield.From the path analysis revealed that in
the cross P, x P, (Co 3 x Arka Meghali) the character
dry matter accumulation recorded the highest direct effect
on fruit yield. The cross P, x P,(Co 3 x CLN 1462 AG)
showed that number of fruits per plant recorded the highest

[Asian J. Hort., June, 2010, Vol. 5 (1)]

direct effect. In the cross P, x P, (Arka Meghali x CLN
1462 AG) single fruit weight accounted highest direct
effect on fruit yield per plant.Style length registered the
highest direct effect on fruit yield per plant in the cross
P, x P, (Arka Meghali x Paiyur 1) and in the cross P, x
P, (Arka Meghali x H 24) recorded highest direct effect
on fruit yield through flowering duration. In the cross P,
x P, (Paiyur 1 x H 24) plant height exhibited highest direct
effect towards fruit yield per plant.
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