
Tomato is one of the most nutritive vegetables which
is very rich in vitamin A and vitamin C, proteins,
fats and carbohydrates, food energy calories as

well as other essential minerals and food elements. It is
also rich in medicinal value. Study of inter relationship
among various characters in the form of correlation is
one of the important aspects in the selection programme
for the breeder to make an effective selection based on
the correlated and uncorrelated response. The direct
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ABSTRACT : The correlation and path co-efficient studies were conducted for sixteen genotypes
of tomato at Vegetable Research Farm, Department of Vegetable Science and Floriculture at
C.S.K. Himachal Pradesh Agricultural University, Palampur during 2012 and 2013. Findings
clearly indicated that genotypic correlations were of higher magnitude to the corresponding
phenotypic ones, thereby establishing strong inherent relationship among the character studied.
Marketable yield had a positive and highly significant association with gross yield per plant,
number of marketable fruits per plant, total fruits per plant, average fruit weight, number of
nodes, plant height and TSS content. Strong association of these traits revealed that the
selection based on these traits would ultimately improve the marketable yield and it is also
suggested that hybridization of genotypes possessing combination of above characters will
prove more useful for getting desired segregants. Path co-efficient analysis revealed that gross
yield per plant, ascorbic acid, pericarp thickness and average fruit weight had the highest
positive direct effect on fruit yield at phenotypic levels. Number of locules per fruit, total
number of fruits per plant, fruit shape index, number of marketable fruits per plant and TSS
content also had positive direct effects. Hence, it would be rewarding to lay stress on these
characters in selection programme for increasing the marketable yield.
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selection for fruit yield is not sufficiently effective, as
yield is polygenetically controlled and associated with
number of related traits. Therefore, indirect selection is
desirable for improvement of yield. A knowledge of
association between yield and its component traits and
inter relationship among themselves may provide
information fruitful for planning an effective and
successful breeding programme. The estimation of
correlation indicates only the extent and nature of
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association between yield and its components, but does
not show the direct and indirect effects of different yield
attributes on yield. Fruit yield is dependent on several
characters which are mutually associated, these will in
turn impair the true association existing between a
component and fruit yield. A change in any one component
is likely to disturb the whole network of cause and effect.
Thus, each component has two paths of action viz., the
direct influence on fruit yield, indirect effects through
components which are not revealed from correlation
studies. Thus, the present investigation was initiated to
study both correlation and path co-efficient analysis in
different tomato genotypes.

RESEARCH  PROCEDURE

The experiment was carried out at the experimental
farm of Department of Vegetable Science and
Floriculture, C.S.K. Himachal Pradesh Krishi
Vishvavidyalaya, Palampur during 2012 and 2013 in
Randomized Block Design (RBD) replicated thrice inside
the modified naturally ventilated polyhouse of the size
25m × 10m. The experimental material used for the
present study comprised of 15 diverse bacterial wilt
resistant hybrids of tomato developed at CSKHPKV
Palampur with one check hybrid from private sector. The
details of the hybrids along with their sources are
presented in Table A.

Besides the application of vermicompost @ 5 tonnes
per hectare, chemical fertilizers were applied as per
recommendations for protected cultivation (50 kg each

of N, P and K per ha) through straight fertilizers. Whole
of the vermicompost and chemical fertilizers were applied
in pits before transplanting. The fertigation was given
twice a week by applying liquid fertilizer (19:19:19) @
2.2 g/m2 of the effective area of polyhouse after third
week of transplanting and was stopped 15 days before
final harvest.

RESEARCH  ANALYSIS ANDREASONING

The major causes underlying association are either
due to pleiotropic gene action or linkage or both. The
phenotypic correlation includes genotypic and
environmental effect, which provides information about
total association between the observable characters.
Genotypic correlation provided a measure of genetic
association between the characters and normally used in
selection, while environmental as well as genetic
architecture of a genotype plays a great role in achieving
higher yield combined with better quality. The genotypic
and phenotypic correlation for fruit yield and its component
in tomato for Env. I, II and over environments are

Table A : Details of hybrids along with their source
Sr. No. Hybrids Source
1. BWR-5(F/R) × CLN 1314G CSKHPKV, Palampur
2. BWR-5(F/R) × Palam Pride CSKHPKV, Palampur
3. BWR-5(F/R) × 16-B CSKHPKV, Palampur
4. CLN 1314G × Palam Pride CSKHPKV, Palampur
5. 1-2 × 16-B CSKHPKV, Palampur
6. 1-2 × BBWR-21-3-16 CSKHPKV, Palampur
7. 12-1 × Palam Pride CSKHPKV, Palampur
8. 15-2(H/R) × Palam Pride CSKHPKV, Palampur
9. 15-2(H/R) × 16-B CSKHPKV, Palampur
10. 15-2(H/R) × Hawaii-7998 CSKHPKV, Palampur
11. BL 333-1×16-B CSKHPKV, Palampur
12. Hawaii-7998 × Palam Pride CSKHPKV, Palampur
13. Hawaii-7998 × Palam pink CSKHPKV, Palampur
14. BBWR-11-1 × BBWR-21-3-16 CSKHPKV, Palampur
15. BBWR-21-3-16 × Palam Pride CSKHPKV, Palampur
16. Avtar  (Check) Nunhems Company
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Fig. A : Weather data during cropping season in year 2012
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Fig. B : Weather data during cropping season in year 2013
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presented in Tables 1, 2, 3, 4 and 5, respectively and
mostly significant correlations are discussed here.

At phenotypic level, marketable yield per plant was
positively and significantly correlated with gross yield per
plant, total number of fruits per plant, average fruit weight,
number of nodes and plant height in Env. I whereas, in
Env. II marketable yield per plant was significantly and
positively correlated with gross yield per plant, number
of marketable fruits per plant, total number of fruits per
plant, average fruit weight, number of nodes, plant height,
TSS content and acidity. Over environments at phenotypic
level, marketable yield per plant was positively and
significantly correlated with gross yield per plant, number
of marketable fruits per plant, total number of fruits per
plant, average fruit weight, number of nodes, plant height
and TSS content.

Gross yield per plant in Env. I was positively and
significantly correlated with marketable yield per plant,
number of marketable fruits per plant, total number of
fruits per plant, average fruit weight, number of nodes
and plant height at phenotypic level. On the other hand,
days to first harvest and internodal length showed negative
correlation with marketable yield per plant. Mehta and
Asati (2008) also reported negative correlation of
marketable yield with days to flowering, days to first
harvest and fruiting. In Env. II gross yield per plant was
positively and significantly associated with marketable
yield per plant, number of marketable fruits per plant,
total number of fruits per plant, average fruit weight,
number of nodes, plant height and TSS content. Over
environments this trait showed positive and significant
correlation with marketable yield per plant, number of
marketable fruits per plant, total number of fruits per plant,
average fruit weight, number of nodes, plant height and
TSS content. These results suggest that effective
improvement in tomato yield can be achieved by selection
for these traits. Bhutani and Kalloo (1989); Kant and
Mani (2004) and Bilashini et al. (2011) have also reported
positive association between number of fruits and yield.

Days to 50 per cent flowering had positive and
significant correlation with days to first harvest and
ascorbic acid over the environment. Negative significant
correlation also existed for this trait with gross yield per
plant, number of marketable fruits per plant, total number
of fruits per plant, number of nodes, plant height, TSS
content and marketable yield per plant.

Days to first harvest that this trait was significantly
and positively correlated with internodal length and

negatively significantly correlated with gross yield per
plant, number of marketable fruits per plant, total number
of fruits per plant, average fruit weight, number of nodes,
plant height, TSS content and marketable yield per plant.
Mehta and Asati (2008) also reported negative correlation
of days to first harvest with number of fruits per plant
and yield.

Number of marketable fruits per plant exhibited
positive and significant correlation with total number of
fruits per plant, average fruit weight, number of nodes,
plant height, TSS content and marketable yield per plant.
Kant and Mani (2004) and Ara et al. (2009) also reported
positive and significant correlation of number of
marketable fruits per plant with yield and plant height.

Similarly, the total number of fruits per plant had
positive and significant association with number of
marketable fruits per plant, average fruit weight, number
of nodes, plant height, TSS content and marketable yield
per plant. Average fruit weight was positively and
significantly associated with number of nodes, plant height
and marketable yield per plant. Fruit shape index had
positive and significant association with pericarp
thickness. Sidhu and Singh (1989) also reported positive
correlation between fruit shape index and pericarp
thickness. Pericarp thickness showed positive non
significant correlation was found with internodal length
and marketable yield per plant. Though number of locules
per fruit did not show any significant correlation with other
traits in both the environments but over environments it
was found to be significantly and positively correlated
with TSS content and acidity. Number of nodes exhibited
positive and significant correlation with plant height, TSS
content and marketable yield per plant. Internodal length
showed negative and significant correlation with plant
height, TSS content and marketable yield per plant while
positive significant with ascorbic acid.

Plant height showed positive and significant
association with marketable yield per plant and TSS
content in Env. I at phenotypic level. Same results were
observed for Env. II as it had positive and significant
correlation with marketable yield per plant and TSS
content. These observations are in agreement with Kumar
et al. (2003) and Rani et al. (2010). Over environments
also this trait had significant positive association with
marketable yield per plant and TSS content.

TSS showed positive and significant correlation with
acidity and marketable yield per plant while negative and
significant association existed with ascorbic acid. Anitha
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et al. (2007) and Ara et al. (2009) also reported positive
correlation of TSS with acidity.

Acidity was positively and significantly correlated
with ascorbic acid. This is in conformity to the findings
of Rani et al. (2010). The inconsistent findings with
respect to some traits to those of earlier researchers may
be the consequence of protected environment and
different genotypes used in the present investigation.

Findings clearly indicated that genotypic correlations
were of higher magnitude to the corresponding phenotypic
ones, thereby establishing strong inherent relationship
among the character studied. Hence, on the basis of
correlation studies the selection for gross yield per plant,
marketable fruits per plant, total number of fruits per plant,
average fruit weight, number of nodes, plant height and
TSS content will be effective for isolating plant with higher
yield in tomato.

At phenotypic level in Env. I, highest direct positive
effects of various traits on marketable yield per plant could
be arranged in the following descending order: gross yield

per plant, average fruit weight, number of marketable fruits
per plant, ascorbic acid, number of locules per fruit, fruit
shape index, TSS content and pericarp thickness. At
genotypic level in Env. I, the estimates of direct effects
indicated that number of marketable fruits per plant, days
to first harvest, gross yield per plant, acidity, number of
nodes, pericarp thickness and average fruit weight had
positive direct effect on marketable yield per plant while
internodal length, TSS content, plant height, number of
locules per fruit, ascorbic acid, days to 50 per cent flowering,
fruit shape index and total number of fruits per plant had
negative direct effects on marketable yield per plant.

In Env. II at phenotypic level, highest direct positive
effects of various traits on marketable yield in descending
order were gross yield per plant, total number of fruits
per plant, pericarp thickness, number of nodes, ascorbic
acid, acidity, average fruit weight, fruit shape index, TSS
content, number of locules per fruit and days to first
harvest. At genotypic level, estimates of direct effects
indicated that number of marketable fruits per plant, gross

Fig. 1 : Genotypic and phenotypic correlation co-efficient in tomato
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yield per plant, days to first harvest, plant height, TSS
content, acidity and internodal length had positive direct
effect on marketable yield per plant while average fruit
weight, fruit shape index, pericarp thickness, ascorbic acid,
number of locules per fruit, number of nodes, days to 50
per cent flowering and total number of fruits per plant
had negative direct effect.

Over environments, at phenotypic level direct positive
effects of various traits on marketable yield in descending
order were gross yield per plant, ascorbic acid, pericarp
thickness, average fruit weight, number of locules per
fruit, total number of fruits per plant, TSS content, fruit
shape index and number of marketable fruits per plant.
At genotypic level, estimates of direct effects revealed
that gross yield per plant, ascorbic acid, number of locules
per fruit, fruit shape index, number of marketable fruits
per plant, TSS content, pericarp thickness, internodal
length, days to 50 per cent flowering, average fruit weight
and total number of fruits per plant had positive direct
effects on marketable yield per plant. Negative direct
effects were exhibited by plant height, days to first
harvest, number of nodes and acidity.

Pooled over path co-efficient analysis exhibited
appreciable amount of direct effect of gross yield per
plant, number of marketable fruits per plant, total number
of fruits per plant, average fruit weight, fruit shape index,
pericarp thickness, number of locules per fruit, TSS
content and ascorbic acid on marketable yield per plant
at phenotypic level. The direct effect of remaining
components of traits either negligible or negative as that
of days to 50 per cent flowering, days to first harvest,
number of nodes, internodal length, plant height and
acidity. Directly or indirectly all characters showed
positive effect on marketable yield per plant, which is in
confirmation to the finding of Hidayatullah et al. (2008)
who also reported that number of fruits per plant exhibited
positive as well as high direct effect.

The characters showing high direct effect on
marketable yield per plant indicated that direct selection
for these traits might be effective and there is possibility
of improving marketable yield per plant through selection
based on these characters. Similar results have also been
reported by Haydar et al. (2007); Anitha et al. (2007);
Hidayatullah et al. (2008) and Ara et al. (2009). These
findings strongly confirm the role of the characters like
gross yield per plant, number of marketable fruits per
plant, total number of fruits per plant, average fruit weight,

fruit shape index, pericarp thickness, number of locules
per fruit, TSS content and ascorbic acid in selecting a
superior type of yield per plant.
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