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Correlation and path analysis for yield, yield attributes
and shoot and fruit borer tolerance in brinjal (Solanum

melongena L.)
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SUMMARY

The present investigation was carried out in the Department of Horticulture, Faculty of Agriculture, Annamalai University,
during the period 2014 - 2015 to asses the correlation and path co-efficient analysis of 60 genotypes of brinjal for yield
and shoot and fruit borer tolerance. The experiment was laid out in Randomized Block Design with three replications.
Among the sixteen morphological characters studied, number of long styled flowers per plant (8.803), number of short
styled flowers per plant (5.403), number of fruitsper plant (3.099), fruit weight (0.757), daysto first harvesting (0.133) and
shoot and fruit borer incidence (0.082) showed positive direct effect in path co-efficient analysis. Positive correlation was
recorded for fruit weight (0.885), fruit girth (0.644) and number of fruitsper plant (0.622). Therefore, these charactersare
important which may be included in selection criteriafor improvement in fruit yield per plant aswell astoleranceto shoot
and fruit borer incidence.
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family Solanaceae is an important and popul ar

vegetable crop originated from India has
accumulated with wide range of variability in thiscrop.
Many local cultivars are popular in different locations
for their qualitative traits though they are poor yielders
and susceptibleto various pest and diseases. Now, it is
high timetointroduce new genotypesin order to increase
potentiality of vegetable production. Strategies are also
devel oped to boost vegetabl e production by somenational
level institutionslike NBPGR. Further, the crop exhibits

Brinjal (Solanum melongena L.) belonging the
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rich genetic diversity and scope for improvement for
various horticultural traits.

Inthisregard, efforts have been madeto study some
of thegermplasm linesof brinjal collected fromNBPGR,
New Delhi and from different placesof Indiafor various
gualitativeand quantitativetraits. Diversity intheir colour,
size, shapeof fruitsand yield potentiality isappreciable
which has been confirmed through evaluation of these
germplasm lines and their F, hybrids obtained through
diallelecross.

Association of characterswould helpin minimizing
the pressure of time on breeders, by providing correct
information on the characters, which haveto becons dered
for formulating aselectionindex. Path co-efficient analysis
providesan effective meansof partitioning direct or indirect
causes of association. Correlation measures only the
mutual associ ation between two variables, whereas path
co-efficient analysis specifically measures the relative
importance of different yield components. In any crop
improvement programme, knowledge on the association
of characters is of significant importance since it
contributesindirectly to the success of selection. Yieldis
a complex entity associated with number of component
characters, It is the prime concern of the plant breeder
and final factor on which selection programmesareto be
envisaged. According to Graffius (1964) all changesin
yield must be accompanied by changes in one or more
characters. All changes in the components need not,
however, beexpressed by changesinyield. Thisisdueto
varying degrees of positive and negative correlations
between yield and its components and among components
themselves. Correlation and path analysis will establish
the extent of associ ation betweenyield and itscomponent
and also bring out the relative importance of their direct
and indirect effects and thus, give a clear understanding
of their association with yield. A study of association of
these characters helpsin selection of genotypes and also
suggests the advantage of a selection scheme for more
than one character at a time, which could be explained
that improvement of one character results in the
simultaneous improvement of all positively related
characters (Kalloo, 1988). The aim of the present study
was to find out the association of characters between
yield and yield components and shoot and fruit borer
tolerancein sixty genotypesof brinjal.

MATERIAL AND METHODS
The present experiment was carried out in the

Department of Horticulture, Faculty of Agricuture,
Annamalai University, Annamalainagar, Chidambaram,
Tamil Nadu during 2014 - 2015. The experiment was
laid out in Randomized Block Design with three
replications. Sixty brinjal genotypeswere collected from
various places from India. Among these 30 accessions
were collected from NBPGR, New Delhi, 6 genotypes
from Cuddalore district, 5 genotypes each from
Kannayakumari and Salem districts, 4 genotypes from
Tamil Nadu Agricultural University, Coimbatore. 3
genotypes each from Madurai and Kerala, 2 genotypes
from Bihar, 1 genotype from Horticultural Research
Station, Pechipara and 1 genotypefromVelloredistrict,
. All the recommended package of practices was
followed to raise agood crop. Therow to row and plant
to plant spacing were maintained at 60 cm x 45 cm,
respectively. Five competitive plants were marked in
each plot per replication and observations wererecorded
on these plantsfor 16 quantitative charactersviz., plant
height, number of primary branches/plant, number of
secondary branches/plant, number of long styled flowers/
plant, number of medium styled flowers/plant, number
of short styled flowers/plant, number of flowers/plant,
daysto first flowering, fruit set percentage, number of
fruits/plant, shoot and fruit borer incidence, fruit length,
fruit girth, fruit weight and fruit yield/ plant. For shoot
and fruit borer incidence, the number of fruits affected
by fruit borer in each plant wasrecorded at each harvest,
without pesticide and fungicidal application. The
percentage wasworked out on the basis of total number
of fruits harvested/plant and expressed in percentage.
Thecorrelations of co-efficientsamong yield and quality
attributes were calculated as suggested by Panse and
Sukhatme (1967). Path co-efficient analysiswas carried
out according to Dewey and Lu (1959) by partitioning
the genotypic correlation co-efficients into direct and
indirect effects.

RESULTS AND DISCUSSION

The correlation co-efficient betweenyield andyield
components are shown in Table 1.

In general, the genotypic correlation were higher in
magnitude over respective phenotypic correlations (Table
1), suggesting astrong inherent relationship in different
genotypes. Thisis not unusual in brinjal and has been
reported by Singh and Singh (1981).

The potential productivity of any crop is basically
valued in terms of yield per unit area as well as its
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toleranceto pest. Itsimprovement by direct selectionis
generdly difficult becauseyield isgoverned by complex
polygenic character largely influenced by its various
component characters as well as by the environment.
Hence, it becomes essential to estimate association of
yield per plant with yield contributing characters and
among themselves. The knowledge of magnitude and
direction of correlation is used for judging how
improvement in one character will cause simultaneous
change in the other characters.

Data presented in Table 1 indicated that average
fruit weight (0.885), fruit girth (0.644), fruit set
percentage (0.622) and number of fruits per plant (0.622)
had significant positive correlation with yield per plant at
genotypic level. At phenotypic level, the positive
correlation was recorded for fruit weight (0.870), fruit
girth (0.616), fruit set percentage (0.599) and number of
fruits per plant (0.611). Similar resultswere reported by
Singh and Singh (1981); Dahatonde et al. (2010) and
Rajya Lakshmi et al. (2014). Shoot and fruit borer
incidence showed a negative and non-significant
association with yield, both at genotypic (-0.006) and
phenotypic (-0.004) levels.

A negative significant association of fruit yield per
plant was observed with daysto first harvesting, number
of short styled flowers per plant and days to first
flowering at genotypic and phenotypic levelsindicating
that the associ ation between these two traitswas negative
and high. These results are in consonance with those
reported by Singh and Kumar (2005) and Pathaniaet al.
(2005). The genotypic correlation co-efficients were
similar to phenotypic correlation co-efficientsdirection.
Results indicated that these attributes were mainly
influencing theyield of brinjal. Thisview was supported
previously by Kaldaet al. (1996).

Path co-efficients of component traits on yield:

The correlation co-efficient between yield and a
particular yield component was the net result of direct
effect of that attribute and indirect effect through other
yield contributing traits. The total correlation between
yield and acomponent trait may sometimesbemisleading
asit might be an over-estimate or under-estimate. Hence,
direct selection based on character association may not
befruitful. Therefore, it isnecessary to partition thetotal
correlation co-efficients into direct and indirect effect
of cause as devised by Wright (1921).

Path co-efficient analysis is an important tool for

partitioning the correlation co-efficients into the direct
and indirect effects of independent variables on a
dependent variablewith theinclusion of morevariables
in correlation study (Table 2). Their indirect association
becomes more complex. Two characters may show
correlation, just because they are correlated with a
common third one. In such circumstances, path co-
efficient analysis provides an effective meansof acritical
examination of specific forcesactionto produce agiven
correlation and measure the rel ative importance of each
factor. Inthisanalysis, fruit yield was taken as dependent
variable and the rest of the characters were considered
asindependent variables.

Among the sixteen morphological characters
studied, number of long styled flowers per plant (8.803),
number of short styled flowers per plant (5.403),
number of fruits per plant (3.099), fruit weight (0.757),
days to first harvesting (0.133) and shoot and fruit
borer incidence (0.082) showed positive direct effect.
Number of flowers per plant recorded the maximum
negative direct effect (-11.719) followed by fruit set
percentage (-1.820) and plant height (-0.088), where
asthetrait, fruit length was found to have negligible
direct effect (-0.021). Shoot and fruit borer incidence
showed positive indirect effect on yield through
number of flowers per plant (2.044), number of short
styled flowers per plant (1.898), fruit set percentage
(0.286), number of secondary branches per plant
(0.048), fruit weight (0.043), days to first flowering
(0.020) and plant height (0.016). The direct selection
for these characters would be beneficial for crop
improvement, since most of these characters also
should have positive co-efficient of correlation in
improving the fruit yield per plant and tolerance to
shoot and fruit borer. Mohanty (1999); Mishra et al.
(2007) and Lohakare et al. (2008) also have reported
similar results in brinjal. The characters which
recorded positive effect on yield had indirect positive
effect via each other. Therefore, they do not affect
each other adversely and hence, can be selected for
improving theyield.

In the present study, the residual path effect made
apositive contribution (0.151) which suggested that the
characterswhich holdimportant rolein determining the
total fruit yield areincluded in the present study. For the
improvement of yield and shoot and fruit borer tolerance,
emphasis should be made on all yield contributing
characterswhich areinfluencingit directly or indirectly.
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