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ABSTRACT

In present investigation, seventeen genotypes of brinjal and its wild relatives assessed for variability for fourteen
traits. Significant differences were noticed for all the traits with maximum fruit yield per plant was observed in
genotype VR-2 (777.60 g) which may be proved as promising genotype for commercial cultivation in an organic
land Sikkim. High PCV and GCV was observed for almost all the traits indicating the wider genetic variability in
the germplasm material. High heritability accompanied with high genetic advance as percent of mean respectively,
were noticed for almost all traits including polyphenol (99.99%, 148.65%), average fruit weight (98.18 % and
88.20 %). length of fruit (94.55%, 90.62 %), fruit circumference (94. 80%, 59.57 %) and fruit yield per plant
(94.44 % and 97.87 %). Fruit yield per plant showed significant positive correlation with average fruit weight
(0.91 and 0.93 respectively) both at genotypic and phenotypic level indicate the importance of this character as
yield attributing trait for the genetic improvement of yield. Average fruit weight showed highest positive direct
effect (0.842 and 0.674) on fruit yield both at phenotypic and genotypic level suggesting that these traits may be
improved through direct selection due to predominant additive gene action.
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INTRODUCTION

Brinjal (Solanum melongena L., 2n =24) related to the family
Solanaceae popularly known as “eggplant” is one of the most
popular and principal crop among the cultivated vegetables.
Resistance to several pests and diseases of Solanum
macrocarpon made the crop interesting for further
development (Bonsu et al., 1998). On the other hand
domesticated Solanum anguivi are supposed to be good
source of essential vitamins and minerals (Denton and
Nwangburuka, 2011) and may be recommended as a dietary
staple or supplements for nursing mothers, the aged
individuals, and patients suffering from anaemia (Elekofehinti
etal., 2012). Sikkim is blessed with suitable organic conditions
for brinjal cultivation, even the average productivity of its
neighbouring state West Bengal is much higher because of
unavailability of suitable promising cultivar, which can perform
efficiently in organic growing conditions. Due to the
dependency of any cultivar on genotypic and environmental
interactions, it is necessary to assess the genetic variability in
available germplasm material to find out the most promising
genotypes suitable for commercial cultivation either directly
or as a breeding material in future crop improvement
programme. Genetic variability refers to the presence of
dissimilarity among the individuals of a population. Yield being
as a complex character govern by polygenes and largely
depends upon the other economic traits, which respond to

growing environment actively. The dissimilarity in the available
material may be due to the difference either in genetic
composition or in the growing environments (Janaki et al.,
2015). The effectiveness of selection for any trait depends
upon the extent of variability to which it will be transmit from
one generation to the other, because only heritable portion of
variation may be utilized through selection (Maharana et al.,
2017). The components of estimating genetic variation like
coefficient of variation expressed at both genotypic and
phenotypic level, heritability and genetic advance are the
measures to give an idea about the magnitude and amount of
variability present among the germplasm available. While
performing the selection procedure for one economic trait
the proper knowledge of degree and direction of association
to other traits is a key factor as breeders are interested in the
improvement of several economic traits together in recent past
(Kadwey et al., 2015). The degree and direction of association
among the traits is of immense importance for planning an
effective breeding programme (Panwar et al., 2012).
Information on nature as well as magnitude of various
associations provided by correlation coefficient and path
coefficient analysis that act as an effective means to find out
direct and indirect sources of associations. By keeping the all
above facts in the mind the present study was therefore,
initiated with an objective to determine genetic variability in
important morphological and biochemical traits of brinjal
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genotypes and its wild relatives and to find out the most potent
and promising genotype for commercial cultivation at Organic
land Sikkim.

MATERIALS AND METHODS

In the present investigation, total seventeen brinjal genotypes
including edible wild relatives collected from different sources
with few genotypes maintained at department itself evaluated
in Randomized Block Design with three replications during
the warm season in the year 2017 at Main Experimentation
Station of Department of Horticulture, Sikkim University.
Seedlings were transplanted at a planting distance of 60 cm x
45 cm. Agronomical practices such as organic fertilization,
weeding, organic and eco-friendly plant protections measures
were taken up efficiently to raise the successful crop. The
observations were recorded on fourteen quantitative traits viz.,
days to 50% flowering (days), plant height (cm), number of
branches per plant, length of the leaf (cm), width of the leaf
(cm), length of the fruit (cm), circumference of the fruit (cm),
number of fruits per plant, average fruit weight (g) and fruit
yield per plant (g) including biochemical parameters viz., T.S.S.
(°Brix), ascorbic acid (mg/100 g), polyphenol (mg/100 g), total
protein (g/100 g) from five randomly selected plants from every
genotype under each replication. Morphological parameters
were recorded by using standard methodology as suggested
by NBPGR descriptors on vegetable crops at their respective
growth stage. Biochemical parameters were estimated by the
standard protocol suggested by the previous workers viz.,
T.S.S. (°Brix) was determined by using a digital refractometer.
Ascorbic acid (mg/100 g) was determined by using the method
suggested by Rangana, 1976. Polyphenol (mg/100 g)
extraction was based on the method by Thimmaiah, 1999,
whereas total protein content estimated by the method given
by Lowry et al., 1951. The recorded data was compiled and
statistically analysed using the OPSTAT statistical software for
interpretation of the results to draw the valid conclusion.
Statistical procedures like genotypic and phenotypic
coefficients of variation were calculated as per Burton and

Devane (1953). The range of genotypic coefficient of variation
(GCV), phenotypic coefficient of variation (PCV) were given
by Sivasubramanian and Menon (1973). Broad sense
heritability is the ratio of genotypic variance to the phenotypic
variance was calculated using the formulae of Lush (1949)
and genetic advance estimated by the method of Johnson et
al. (1955). Genetic advance is the improvement over the base
population that can potentially be made from selection for a
characteristic. The range of heritability and genetic advance
(GA) categorized as by Johnson et al. (1955). Correlation
coefficient is the mutual association between independent
variables without implying any cause and effect relationship.
It determines the degree of association of characters with yield
and among the yield components. Correlation coefficient was
calculated by using formula given by Johnson et al. (1955)
and Al-Jibouri et al. (1958) while Path coefficient analysis was
estimated by formula suggested by Wright (1921) and
elaborated by Dewey and Lu (1959). Path coefficient was
calculated separately for all characters considering fruit yield
as dependable variable.

RESULTS AND DISCUSSION

Mean performance

It is quite obvious that there was significant difference estimated
among all the characters studied for all the genotypes under
investigation (table 1). Earliest flowering showed by Pusa Purple
Cluster (44 days) followed by Swarna Mani (44.67 days), Arka
Shirish, VR-2 (45.33 days), SUB-101 (45.67 days) and Mukta
Keshi (46.33 days). The results are in consonance with the
finding of Ravali et al. (2017) and Patel et al. (2017). The
difference in the flowering might be due to genetical differences
between the available genotypes. The plant height in the wild
relatives were recorded high than compared with cultivated
genotypes and Solanum anguivi-2 (154 cm) was the longest
plant found among the landraces followed by Solanum anguivi-
1 (150.67 cm), Solanum macrocarpon-2 (130.33 c¢m) and
Solanum macrocarpon-1 (124.33 cm). The minimum plant

Table 1: Mean performances of fourteen traits of brinjal genotypes and its wild relatives

GENOTYPE Days to Plant Number  Leaf Leaf Fruit Fruit No.of  Average Fruit Ascorbic  Poly TSS.  Protein
50%flo  height ofbranch length  width Length  circum fruits/ Fruit yield/ acid phenol  (°Brix) (g/100g)
wering cm) es/Plant  (am) (cm) (@am) ference Plants weight  Plant(g) (mg/ (mg/100g)

(@am) ® 1008

Haritha 48.67 87.67 24 228 16.47 12.1 9.63 7.33 42.78 308.59 21.34 95.42 4.27 1.16

Rajendra Baigan-2 51.67 95.67 2.83 24.97 21.1 15.33 9.67 7.33 60.12 415.89 16.66 107 4.4 1.07

Arka Shirish 45.33 113 3.07 27.2 22.67 211 10.5 7 73.11 507.04 11.78 79.3 4.37 0.74

Swarna Mani 44.67 94.67 25 19.7 16.2 8.43 12.93 8.33 49.42 408.19  11.79 255.69 5.67 0.8

Pusa Purple Cluster 44 98.33 2.83 25.07 20.63 11.5 13.53 8.33 57.66 475.04  23.66 325.3 4.33 0.77

IIHR-562 53 90.33 3.07 24.8 18.87 10.67 10.1 8.67 36.31 302.82  26.32 280.2 4.2 0.64

Mukta Keshi 46.33 108.33 34 28.43 22.83 13.17 12.4 10 75.91 770.37 16.76 546.83 3.17 1.04

VR-2 45.33 99.33 25 23.83 18.23 9.87 17.13 11 71.99 777.6 19.02 66.87  4.53 0.58

1C-89832 49.33 84.33 24 22.83 18.53 11.5 16.43 8.67 69.33 600.8 16.63 96.3 333 0.83

Punjab Baigan-67 48.67 78.08 25 18.7 16.6 13.47 10.6 11.67 40.01 451.99 1423 96 3.57 0.6

Arkra Kusumakar 54 98.33 2.83 22.43 19.5 9.83 13.93 7.67 44.78 320.78 11.86 83.97 33 0.51

IIHR-563 50.33 84 9.67 2297 15.83 9.87 15.43 8.33 54.48 389.37 23.66 268.3 4.93 0.43

SUB-101 45.67 112 2.83 25.93 19.93 26 5.4 7 30.35 221.56  21.37 1334 48 0.74

S. macrocarpon-1 46 124.33 297 37.43 2243 7.27 14.73 8.67 39.12 313.34  9.61 167.37 5.2 0.36

S. anguivi-1 54 150.67 2.83 21.3 14.97 4.57 7.97 13.67 7.02 84.27 11.8 115.7 3.8 0.65

S. macrocarpon-2 58.67 130.33 25 38.3 225 10 18.4 8 38.74 289.75 95 375.7 4.63 0.36

S. anguivi-2 49 154 3.63 21.53 14.77 4.53 7.533 12 8.48 90.94 11.87 84.17 4.6 0.75

General mean 49.1 106.08 2.82 25.19 18.95 11.72 12.14 9.04 47.04 395.78 16.34 186.91 43 0.71

SE(m) 1.56 4.48 0.2 1.36 1.36 0.73 0.49 0.62 1.6 271 0.08 0.13 0.62 0.24

C.DAT 5% 4.51 12.91 0.56 3.91 3.91 2.12 1.4 1.78 4.6 78.08 0.37 1.78 0.24 0.07
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Table 2 : Mean, Range, Co-efficient of variation, Heritability, Genetic advance and Genetic advance as % of mean

SI. No. Characters General Range Co-efficient of variation (%) Heritabi Genetic  Gen.

mean lity% (bro advance advance
GCvV PCV ECV ad sense) ment as of %
mean

1 Days to 50% flowering 49.1 44.00-58.67 7.68 9.45 5.52 65.93% 6.3 12.84

2 Plant Height (cm) 106.08 78.08-154.00 20.70 21.95 7.32 88.89% 42.64 40.2

3 No. of Branches/Plant 2.82 2.40-3.63 10.92 16.22 11.10 45.29% 0.43 15.14

4 Length of the leaf (cm) 25.19 18.70-38.30 20.68 22.68 9.33 83.08% 9.78 38.82

5 Width of the leaf (cm) 18.95 14.77-22.83 12.92 17.92 12.41 52.01% 3.64 19.2

6 Length of the fruit (cm) 11.72 4.53-26.00 45.24 46.53 10.86 94.55% 10.62 90.62

7 Circumference of the fruit (cm) 12.14 5.40-18.40 29.70 30.50 6.95 94.80% 7.23 59.57

8 No. of fruits/Plant 9.04 7.00-13.67 20.47 23.64 11.83 74.96% 3.3 36.5

9 Average fruit weight (g) 47.04 7.02-75.91 43.25 43.65 5.89 98.18% 41.53 88.29

10 Fruit yield/Plant (g) 395.78 84.27-777.60 48.89 50.31 11.86 94.44% 387.35 97.87

11 T.S.S. (°Brix) 4.3 3.17-5.67 15.93 16.27 3.34 95.78% 1.38 32.12

12 Ascorbic acid (mg/100 g) 16.34 9.50-26.32 32.92 32.94 1.36 99.83% 11.07 67.75

13 Polyphenol (mg/100 g 186.91  66.87-546.83  1.36 1.72 0.57 99.99%  277.84  148.65

14 Total Protein (g/100 g) 0.71 0.36-1.16 32.86 33.38 5.90 96.88% 0.47 66.62

height showed by Punjab Baigan-67 (78.08). This result was
similar with the findings of Kumar et al. (2013) and Patel et al.
(2017). Maximum number of branches showed by IIHR-563
(9.67) followed by Solanum anguivi-2 (3.63), Mukta Keshi
(3.40), Arka Shirish (3.07), lIHR-562 (3.07). Results obtained
by Dubey (2012) and Tundilal (2010) are in close conformity
with the present study. Longest leaf was observed in S.
macrocarpon-2 (38.30 cm) followed by S. macocarpon-1
(37.43 cm), this might be due to genetical makeup of the wild
species which is morphologically and physiologically differ
from cultivated brinjal. Broadest leaf was found in Mukta
Keshi (22.83) followed by Arka Shirish (22.67 cm) while narrow
leaf was recorded in Solanum anguivi-2 (14.77). The result of
the present study is not similar to the result published by Rad
et al. (2015) and Yadav et al. (2016). Longest fruit was found
in SUB-101 (26.00 cm), followed by Arka Shirish (21.10)
whereas the genotype Solanum anguivi-2 recorded the shortest
fruit length (4.53 cm). Similar results were obtained by Tundilal
(2010), Nayak and Nagre (2013) and Ravali et al. (2017).
Maximum circumference of the fruit found in Solanum
macrocarpon-2 (18.40 cm) followed by VR-2 (17.13 cm)
whereas the genotype SUB-101 produced the minimum
circumference of the fruit (5.40 cm). The results are in
consonance with Kumar et al. (2013) and Vidhya and Kumar
(2015). Maximum no. of fruits per plant was recorded in S.
anguivi-1(13.67) followed by Solanum anguivi-2 (12.00) while
minimum no. of fruits per plant was recorded in SUB-101
(7.0). Similar result was obtained by Mohanty (2002) and
Chaudhary and Kumar (2014). This might be due to genetic
makeup of Solanum anguivi-1 and Solanum anguivi-2 in which
the maximum floral primordia have been developed and more
conversion of vegetative to reproductive phase took place
ultimately leading to more production of long style and medium
style flowers to set the maximum no. of fruits. Highest average
fruit weight was recorded in Mukta Keshi (75.91 g) followed
by Arka Shirish (73.11 g). Lowest fruit weight average was
recorded in S. anguivi-1 (7.02 g). The result obtained by Shekar
et al. (2012) ranged from 44.63 -70.19 g and Ravali et al.

(2017) ranged from 40-160 g and are not similar with the
present finding, since present study incorporates the wild
relatives like Solanum anguivi which is genetically smaller
fruited species. Maximum fruit yield per plant was observed
in VR-2 (777.60 g) followed by Mukta Keshi (777.37 g). These
genotypes also showed high mean performance for one or
other characters besides having higher yield. The high yielding
genotypes may be considered in varietal improvement
programmes for desired characters (Pandey et al., 2016).
Minimum fruit yield per plant was found in S. anguivi-1 (84.27
g). The results obtained in this study are slightly different with
the findings of Lokesh et al. (2013) and Yadav et al. (2016),
since the genotypes were raised organically, and yield may be
compromised at some extent.

Maximum ascorbic acid was recorded in [IHR-562 (26.32 mg/
100 g) followed by Pusa Purple Cluster and IIHR-563 (23.66
mg/100 g) and minimum was found in Solanum macrocarpon-
2(9.50 mg). The results are in close conformity with the findings
of Patel et al. (2017). Maximum polyphenol content was
recorded in Mukta Keshi (546.83 mg), followed by Pusa Purple
Cluster (325.30 mg) while minimum polyphenol content was
found in VR-2 (66.87 mg). These results are slightly different
with the findings of Ravali et al. (2017), due to the genetic
makeup of the genotypes and the location of experiment and
strong correlation of polyphenol with the environment
condition. Maximum T.S.S. was observed in Swarna mani
(5.67 °Brix) followed by Solanum macrocarpon-1 (5.20 °Brix).
Minimum value was found in Mukta Keshi (3.17 °Brix). This
view was supported previously by Tundilal (2010), Dubey
(2012) and Chaudhary and Kumar (2014). Maximum protein
content was recorded in Haritha (1.16 g) and minimum was
found in Solanum macrocarpon-1 and Solanum macrocaropn-
2(0.36 g).

Genetic parameters

From table 2 it was observed that PCV was marginally higher
than GCV for all the traits indicating little influence of
environment for the expression of the traits. High magnitude
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of genotypic and phenotypic coefficient of variations were
recorded for most of the traits, however maximum values were
found for fruit yield/plant (50.31 % and 48.89 %) followed by
fruit length and average fruit weight respectively for both PCV
and GCV, suggests the substantial improvement on brinjal
through selection for these traits. The results are in consonance
with Lokesh et al. (2013), Koundinya et al. (2017), Divya and
Sharma (2018) and Balas et al. (2019). While moderate GCV
and PCV were recorded for no. of branches per plant, leaf
width, T.S.S. This is in line with the findings of Muniappan et
al. (2010) and Chaudhary and Kumar (2014).

Most of the characters exhibited high and moderate broad
sense heritability indicating that the characters are least
influenced by the environmental factors. The data presented
in Table 2 showed that the values of heritability ranged from
45.29 % for number of branches per plant to 99.99% for
polyphenol. High heritability results for the characters such as
plant height (88.89 %), days to 50 % flowering (65.93 %), no.
of fruits per plant (74.96 %), fruit circumference (94.80 %),
fruit length (94.55 %), average fruit weight (98.18 %), fruit
yield per plant (94.44 %), ascorbic acid (99.83 %) and total
phenol content (99.99 %) agrees with the findings of Dubey
(2012) and Ravali et al. (2017), whereas moderate heritability
was found in width of the leaf (52.01 %), and no. of branches
per plant (45.29 %). High heritability coupled with high genetic
advance as per cent of mean was noticed for plant height
(88.89% and 40.20 %), fruit yield per plant (94.44 % and
97.87 %), no. of fruits per plant (74.96 % and 36.50 %),
average fruit weight (98.18 % and 88.29 %), polyphenol
(99.99 % and 148.65 %), ascorbic acid (99.83 % and 67.75
%), T.S.S. (95.78 % and 32.12 %), total protein (96.88 % and
66.62 %), fruit length (94.55 % and 90.62 %), fruit
circumference (94.80 % and 59.57 %) and leaf length (83.08
% and 38.82 %). The results are similar with the findings of
Koundinya et al. (2017), Divya and Sharma (2018) and Balas
et al. (2019). High estimates of heritability along with high
genetic advance provides good scope for further improvement
in advance generations (Saxesena et al. 2014).

Character association
Correlation coefficient analysis

Table 3 showed phenotypic and genotypic correlation co-
efficient between different characters of Brinjal and its wild
relatives. Correlation coefficient analysis showed that fruit yield
per plant was positive and significantly correlated with average
fruit weight (0.93 and 0.91) at both phenotypic and genotypic
level respectively, however it is also correlated significantly
with fruit circumference (0.53 and 0.52) and plant height (0.56
and 0.51) both at phenotypic and genotypic level. Present
investigation are in agreement with the findings of Tundilal
(2010). Ascorbic acid and polyphenol were found positively
correlated with fruit yield, similar findings were reported by
Koundinya et al. (2017), Thangamani and Jansirani (2012)
regarding the above narrated trait.

Path coefficient analysis

The statistics relating to the path coefficient analysis

representing direct and indirect contribution towards yield
have been presented in Table 4. Path co-efficient analysis
showed that average fruit weight (0.842 and 0.674) imparted
highest positive direct effect on fruit yield followed by no. of
fruits per plant, leaf length, fruit length, fruit circumference,
ascorbic acid, polyphenol and protein at both phenotypic
and genotypic level. Similar result was observed by Kushwah
and Bandhyopadhya (2007), Kumar et al. (2011) and Lokesh
et al. (2013) for average fruit weight, and Karak et al. (2012) for
fruit length, fruit circumference, average fruit weight and no.
of fruits per plant. Days to 50% flowering, no. of branches per
plant had negative direct effect on fruit yield both at phenotypic
and genotypic level. Similar results were revealed by Kumar et
al. (2013). Average fruit weight expressed high positive indirect
effect via leaf width (0.405 and 0.346), while moderate positive
indirect effect via fruit circumference and fruit length. The
result are in consonance with the findings of Saha (2014).
From our investigation, it may be concluded that average fruit
weight, number of fruits per plant and fruit circumference
emerged as the most important fruit yield and its contributing
traits of brinjal wild relatives with predominant additive gene
action and these characters might be used for further yield
improvement in brinjal and its wild relatives. Genotype VR-2
is proven as promising genotype for commercial cultivation
in an organic land Sikkim either directly or can be used as
potent parent in further genetic improvement.
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