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( ABSTRACT

The present investigation was conducted during the year 2022-2023 with the objectives i) To estimate the magnitude of genetic
variability and its contribution trait ii) To find out the correlation between the traits under study and work out the path analysis for
yield and yield contributing traits. The experiment was laid out in a Randomized Complete Block Design with 30 genotypes. Data on
the 21 quantitative, qualitative, seed and biotic stress traits has been recorded as per standard procedure. Data on mean
performance of all individual plant progenies revealed that genotype Pink long to be the highest yielder followed by long Kashmiri
and also performed better for another important desirable trait viz. plant spread, fruit length, fruit diameter, fruit weight,
marketable fruit yield per plant. The analysis of genotypic and phenotypic coefficient variance revealed a higher magnitude of PCV
than the corresponding GCV for all characters which indicated the effect of environment on the character expression. The highest
PCV and GCV were obtained for marketable and unmarketable fruit yield per plant. High heritability coupled with high genetic
advance was observed for average fruit weight showing the influence of additive gene action on the characters hence, may be useful
for selection. Fruityield per hectare showed a positive and significant correlation with the number of fruits per plant, fruit diameter,
fruit weight, marketable fruit yield per plant, unmarketable fruit yield per plant and total fruit yield per plant while fruit yield per
hectare showed a negative and significant correlation with days to first flowering, days to first harvest. Days to first flowering, plant
height, plant spread, fruit weight, marketable fruit yield per plant, total fruit yield per plant and number of seeds per fruit showed
maximum direct effect on fruityield per plant.
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Introduction

Brinjal (Solanum melongena L., 2n=2x=24), also known as
eggplant, aubergine, or guinea squash, isan important vegetable
crop belonging to the family 'Solanaceae'. It is one of the most
popular vegetable crops cultivated in the tropics, subtropics,
and temperate regions spreading from sea line to cold
mountainous regions spreading of the world. It is a perennial
crop but commercially cultivated as an annual vegetable crop for
its immature, unripe fruits which are used in making various
types of cooked curries. It is also known as the “king of
vegetables” for its versatile use in Indian food [6]. It is the
complete set of minerals, vitamins (A, B complex (B1, B6, B9)
and E), nutritional fiber, protein, and antioxidants, along with
some phytochemicals (caffeic, chlorogenic, glucoside,
delphinidin, and nasunin) which all are desirable mainly for
protecting body againstinfections [14] and [3].

Among different types and colours of brinjal, pink brinjal or
'Gulabi Baingan” is one of the most popular vegetables of Jammu
& Kashmir.
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It is consumed as local delicacy in variety of dishes in different
cuisine. It is preferred for its color, smooth texture, very small
seeds and tasty flesh. It is traditionally grown in Kashmir region
foraverylongtime. However, its cultivation in Jammu region has
gained momentum from 1990's and now-a-days, a large
quantity of pink brinjal grown Jammu region is being
transported to the Kashmir valley during summer months. Most
of the farmers grow pink brinjal from own saved
seed/landraces, locally available germplasm as well as available
varieties of private seed companies from local market. Non
availability of high yielding variety/hybrid and of prevalence of
insect pests and diseases during summer/rainy season is a big
issue among pink brinjal growers of Jammu region.
Improvement in eggplant can be achieved by exploiting
available sources of variability [17]. Variability is caused by both
genetic and environmental factors. Understanding heritable
variability more particularly its genetic component, which has a
close relationship to its response to selection, is the most crucial
aspect of the genetic makeup of breeding material. To find more
heterotic parents for a hybridization programme, it is necessary
to study genetic divergence using D* analysis among the existing
varieties and collect germplasm. In general, diverse parents are
expected to produce high hybrid vigour [9]. In view of this fact,
the present study was undertaken with the aim of examining the
magnitude of genetic variability, correlation and path analysis
among pink brinjal genotypes for a planned breeding
programme.
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The present study was caried out at experimental farm Division
of Vegetable Science, Sher-e-Kashmir University of Agriculture
Sciences and Technology, Main campus, Chatha, Jammu (J&K)
with thirty genotypes of pink Brinjal in randomized complete
block design (RBD) with three replications during autumn-
winter season 2022-2023. Nursery was sown on 1%
August,2022 and transplanting was done on 04"
September,2022 at the spacing of 90cm X 75cm in a plot having
size of 3m x 1m. To ensure healthy crop, cultural operations
were performed in accordance with package of practices. The
data was taken for 21 traits by randomly selected five plants
from each plot (Table 1). Phenotypic and genotypic coefficients
of variability were calculated following the method proposed by
[4],[8] and [10]. The broad-sense heritability (h”) and expected
geneticadvance were also determined using these methods.
Significant differences existing among genotypes for all
characters were studied. Variation for all character was
reported by [11],[1],[2], [13] and [21] The broad range of
variation was recorded for seed vigour index (1115.67-712.00)
with a mean value of 952.There was great variation among the
genotypes for yield which ranged from 131.69 to 402.94q/ha
(Table 1). SJPB-22-09 was found to be best in tolerance against
biotic stress, as they showed minimum infestation for
Phomopsis blight, shoot borer and fruit borer. Phenotypic
coefficient of variation (PCV) tends to exceed the genotypic
coefficient of variation (GCV), highlighting the effect of
environment on traits. Similar findings were also reported by
[5],[16] and [2].

Heritability and genetic advance: Heritability gives basic
information about beneficial parameters which help breedersin
effective selection. The heritability values for all traits ranged
from 67.98-99.88%. Days to first flowering, days to first harvest,
plant height, number of branches per plant, plant spread,
number of fruits per plant, fruit length, fruit diameter, fruit
weight, marketable fruit yield per plant, unmarketable fruit
yield per plant, total fruit yield per plant fruit yield per hectare,
number of seeds per fruit, germination (%), seed vigour index,
ascorbic acid content and total phenol content showed high
value for heritability (Table 1) hence they were less influenced
by the prevailing environment. The genetic gain (genetic
advance as % of mean) values for all traits ranged from 7.96 -
112.29 %. High genetic gain for plant height, plant spread,
number of fruits per plant, fruit length, fruit diameter, fruit
weight, marketable fruit yield per plant, unmarketable fruit
yield per plant, total fruit yield per plant, fruit yield per plant,
number of seeds per fruit, seed vigour index, ascorbic acid
content and total phenol content has been reported. [12],
[71,[19] also obtained similar results for these characters.

The traits viz. plant height, plant spread, number of fruits per
plant, fruit length, fruit diameter, fruit weight, marketable fruit
yield per plant, unmarketable fruit yield per plant, total fruit
yield per plant, fruit yield per hectare, number of seeds per fruit,
seed vigour index, ascorbic acid content and total phenol
content, show additive gene action, hence the selection is
effective in improvement of these characters. Days to first
flowering and days to first harvest showed non-additive gene
action, thus heterosis breeding may be useful. [16] reported
high heritability with high genetic gain for number of branches
per plant and number of fruits per plant. Simillar findings were
alsoreported by [19] and [7]
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DFF- days to first flowering, DFH-days to first harvest, PH- plant
height (cm), NPB- number of branches per plant, PS-plant
spread(cm?),

NFP-number of fruits per plant, FL-fruit length (cm), FD- fruit
diameter (cm), FW- fruit weight (g), MFYP- marketable fruit
yield per plant (kg), UMFYP- unmarketable fruit yield per plant
(kg), TFYP- total fruit yield per plant (kg), FYH- fruit yield per
hectare (q/ha), NSF- number of seeds per fruit, G (%) -
germination (%), SV- seed vigour, AA- Ascorbicacid (mg/100g),
TPC- total phenol content (mg/100g).
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Character association: It refers to the mutual relationship
between two or more traits. It entails observing how traits relate
to each other; a positive association indicates that the traits
change in the same direction, while a negative association
suggests they change in opposite directions.

This study revealed that correlation was genotypically found to
be higher than phenotypically, which shows that genetic factor
are more involved in causing variation (Table 2).

Fruit yield per hectare was positively and significantly
correlated with the number of fruits per plant, fruit diameter,
fruit weight, marketable fruit yield per plant and unmarketable
fruit yield per plant. Fruit yield per hectare was negatively and
significantly correlated with days to first flowering and days to
first harvest. These correlations were found in the same trends
both at genotypic and phenotypic levels Fruit yield per hectare
was positively and significantly correlated with the number of
branches per plant and plant spread at phenotypic level only.
Ascorbic acid was found significantly associated with total
phenol content.

Path coefficient analysis revealed that the maximum positive
direct effect on fruit yield per hectare (Table 3) was shown by
total fruit yield per plant followed by marketable fruit yield per
plant, fruit weight , fruit length, plant spread, fruit diameter,
number of seeds per fruit, seed vigour index and ascorbic acid
content while, maximum negative direct effect was shown by
days to first harvest , germination, days to first flowering,
number of fruits per plant, unmarketable fruit yield per plant,
number of branches per plant. These results are in accordance
with the findings of [15] and [20].

Knowledge of germplasm about their genetic parameters, viz.
transmission from parents to offspring, variability, association
and more over improvement after one selection cycle is helpful
in the selection of best genotypes and also for their further
improvement. Thus, Pink Long and Long Kashmir were found
superior for fruit yield per hectare and other important
horticultural traits, viz. plant spread, fruit length, fruit diameter,
fruitweight, marketable fruityield per plant, unmarketable fruit
yield per plant and total fruit yield per plant are recommended
as the best genotypes for a sub-tropical region of Jammu. These
genotypes can be recommended to farmers for cultivation or for
usein further breeding programs.

SUMMARY

Pink Brinjal is an important member of the family Solanaceae
having potential applications across many sectors. Thirty
genotypes were evaluated at the Experimental farm, Division of
Vegetable Science, (Sher-e-Kashmir University of Agricultural
Sciences & Technology of Jammu), during September to January
2022-2023 for studying variability in quantitative, qualitative,
seed traits. In studying genetic parameters, fruit weight,
marketable fruit yield per plant, unmarketable fruit yield per
plant, total fruit yield per plant, fruit yield per hectare and total
phenol content, traits showed high estimates of PCV and GCV,
indicating the considerable amount of variation was present in
germplasm. Most of the traits under study showed high
heritability with high to low genetic advance as a per cent of
mean, which showed the influence of additive gene action for
controlling traits. Thus, selection is effective for improvement in
these pink brinjal genotypes. Correlation association and path
analysis showed that number of fruits per plant, plant spread,
fruit length, fruit diameter, fruit weight, marketable fruit yield
per plant and unmarketable fruit yield per plant these traits
were considered during the selection of superior genotypes
among the thirty genotypes.

Thus, in this study, Pink Long and Long Kashmiri were higher
yielders and can be used for further breeding programs after
multi-location traits.
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