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INTRODUCTION
Tomato (Solanum lycopersicum syn. Lycopersicon 

esculentum Mill.), is one of the major fruit vegetable 
crop in India. It is the most important crop in terms 
of total vitamins in vegetables available in the Indian 
diet (Chadha, 2) and use in several ways in food 
industry and cosmetics. Studies revealed that yield 
is one of the most important trait and polygenic in 
nature, influence by several traits. The correlation 
among these traits gives an idea about the extent 
of association existing between yield and yield 
components. Moreover, the information related to 
the nature and extent of association among various 
yield attributes and direct and indirect influence of 
each component traits on yield could prove helpful 
in formulating effective breeding strategy. Ghosh 
et al. (6) had studied 40 hybrid tomato varieties for 
twelve characters and demonstrated that fruit yield 
per plant was significantly and positively correlated 
with number of fruits per plant, average weight of 
fruits, number of clusters. Mohanti et al. (10) had done 
correlation observations for 19 tomato genotypes 
and stated that characters affecting yield such as 
average fruit weight and days to 50% flowering 
could be important selection traits to increase fruit 
yield. Further, the path analysis explores the relative 

contribution of both direct and indirect effects of yield 
components on yield. The path analysis in 35 tomato 
genotypes showed that number of fruits per plant 
and average fruit weight has positive direct effect on 
fruit yield (Anjum et al., 1). All these analyses were 
carried out in limited number of tomato genotypes. In 
the present study we have evaluated the 120 tomato 
genotypes for 21 quantitative and qualitative traits for 
fruit yield by correlation and path analysis. Further, 
seed characters were correlated with field characters 
to predict seed performance before sowing. 

MATERIALS AND METHODS
One hundred twenty tomato genotypes introduced 

from AVRDC, Taipei, Taiwan, were evaluated using 
Augmented Block Design (Federer and Raghavarao, 
5) along with four check varieties. Investigations 
were carried out in spring summer season for two 
consecutive years at Vegetable Research Centre, 
Pantnagar. Crop was raised using a spacing of 50 
cm × 50 cm in alternate rows. In total 21 traits were 
observed for growth, quality, yield and seed traits, 
namely plant height, number of primary branches 
per plant, days to 50 per cent flowering, number of 
flowers per cluster, number of flower clusters per plant, 
days taken to first harvest, days taken to last harvest, 
average fruit weight, number of locules per fruit, 
number of fruits per plant, weight of fruits per plant, 
fruit yield, total soluble solids (TSS), seed yield per 
plant, test weight, seed viability, germination percent, 
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seedling length, seedling dry weight, Seed vigour 
index I (SVI) and Seed vigour index II (SVII). 

For calculation of seed yield per plant we extracted 
seed by fermentation method in every picking until 
last harvest and divided by number of plant. Weight of 
100 seeds in grams was taken as test weight and SVI 
and SVII were calculated by multiplying germination 
percentage into seedling length and seedling dry 
weight, respectively. The mean values were taken 
to evaluate correlation while path analysis was done 
according Dewey and Lu (3).

RESULTS AND DISCUSSION
Fruit yield, being a complex polygenic character, 

requires an improvement through various component 
characters such as flower cluster, primary branches, 
days to flower, fruit weight etc. many more. In this 
study, association patterns revealed that total eleven 
significant correlations were found in the first, while 
twelve characters were significantly correlated with 
each other in the second year. Out of these, five 
significant characters were common in both years 
(Table 1).

Fruit weight per plant had highest correlation with 
fruit yield, during first year (0.790) and subsequent 
year (0.995). Second highest correlation was found 
with days to 50 percent flowering (0.457) in the 
second year, while it was non-significant but positively 
correlated (0.162) in the first year (Table 2). Fruit yield 
was also positively but non-significantly correlated 
with number of locules per fruit, average fruit weight, 
number of fruits per plant and total soluble solids 
(Table 2). These findings are the further confirmation 
of Golani et al. (7), and Manna and Paul (9) studies 
on tomato. The differences between the values for two 
years, could be due to interaction of environmental 
factors. 

Yield components are under polygenic control 
hence any improvement in a positive component 
of yield in combination of components would result 
in improvement of yield. The number of fruits per 
plant was positively and significantly correlated with 
flower clusters per plant (0.493) in the second year, 
while non-significantly positively correlated in the 
first year (0.306). It was highly negatively correlated 
with average fruit weight (-0.442 and -0.560), while 
average fruit weight was found to be highly significant 
and positively associated with number of locules per 
fruit and fruit weight per plant (Table 1). This shows 
that there might be an appropriate combination of traits 
for number of fruits per plant as well as marketable 
fruit size. Seed vigour II also had positive significant 
correlation with seedling dry weight, Seed vigour I, 
viability percent and seed test weight. Dhedhi et al. Ta
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(4) had also observed that seed vigour was positively 
correlated with germination in pigeon pea, Thus, 
Seed vigour II can be used as an efficient tool for 
prediction of seed lot vigour under field conditions 
before sowing.

In biological system where all variables are 
interdependent, path coefficient analysis has proved 
very significant and is used as a tool to position the 
observed correlation coefficients into series of direct 
and indirect effects of yield components on yield, thus 
revealing specific forces, which are acting to build up 
a given correlation. In present study, data analysis 
revealed that in the first year fruit weight per plant 
had maximum positive direct effect (0.875) on fruit 
yield (Table 3) followed by number of fruits per plant 
(0.392). Average fruit weight had positive indirect 
effects on yield via flower clusters per plant, locules 
per fruit, fruit weight per plant, and number of fruits 
per plant (data not shown). Most of the characters 
have showed positive direct effect except days to 50 
percent flowering (-0.004) and days to first harvest 
(-0.046), which are very low. Tiwari et al. (12) had 
also found such observations using nineteen tomato 
genotypes. In the second year the maximum direct 
effect was shown by fruit weight per plant (1.0) 
followed by number and fruit weight per plant (0.280), 
average fruit weight (0.012), flower clusters per plant 
(0.025) and flower per cluster (0.025) (Table 3). Fruit 
yield had positive indirect effects through locules per 
fruit and number of fruits per plant. These results are 
in confirmation with the findings of Kant and Mani 
(8). Maximum direct negative effect was exhibited 
by Seed vigour I (-0.01), days to last harvest (-0.02), 
days to 50 percent flowering (-0.001) and total soluble 
solids (0.009). 

On the basis of above studies in large number 
of tomato genotypes for twenty one traits for two 
successive year data analysis, we concluded that 
fruit weight per plant is an important character for 
improvement of fruit yield in tomato. Other characters 
such as number of fruits per plant, average fruit weight 
and flower cluster per plant can also be consider during 
breeding programme, while these characters should 
be in proper combination to attain ideal marketable 
size fruit and other fruit qualities. Above characters 
can observe during selection to obtain outstanding 
lines for breeding.
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