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Evaluation of Advanced Breeding Lines of Brinjal (Solanum melongena L.) against
Bacterial Wilt Disease

(Manjushree, B. U.)
ABSTRACT

The present investigation was carried out to assess the performance, genetic variability and
to screen against bacterial wilt disease in twenty advanced breeding lines of brinjal along with
three checks (Arka Keshav, Arka Neelanchal Shyama and Devanur Local) at College of
Horticulture, Mudigere during 2022-23. Analysis of variance showed significant differences
among genotypes for all the traits under study. High GCV and PCV was recorded for number of
primary branches (60 DAT), days to first flowering, number of flower clusters per plant, number
of flowers per cluster, number of fruits per cluster, number of fruits per plant, fruit length and fruit
diameter indicating the presence of wide variability among the genotypes for different traits. High
heritability (>60 %) coupled with high genetic advance (>20 %) as per cent over mean was
observed for plant height, number of primary branches, days to first flowering , days to fifty per
cent flowering, number of flower clusters per plant, number of flowers per cluster, number of fruits
per cluster, fruit setting percentage, days taken for first picking, number of fruits per plant, average
fruit weight, fruit length, fruit diameter, stalk length, fruit yield per plant, fruit yield per plot,
estimated fruit yield, dry matter content and fruit phenol content suggesting that these traits are
governed by additive gene action. Hence, direct selection can be followed for improvement of
these traits. Among the lines, the least wilting percentage was observed in CHMB-2, CHMB-6,
CHMB-9, CHMB-11 and CHMB-23 and maximum in CHMB-21. Based on the performance for
growth and yield attributes, the lines CHMB-2, CHMB-6, CHMB-9, CHMB-11 and CHMB-23

were found superior for most of the traits. Hence, these lines can be utilized for further crop

improvement programme.
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I INTRODUCTION

Brinjal (Solanum melongena L.) is one of the most important vegetable crop.
It is popular among people and hence, it is rightly called as vegetable of masses
(Patel and Sarnaik, 2003). It is originated in the Indo-Burma region (Vavilov, 1928),
Bangladesh and Myanmar region is believed to be the center of diversity (Isshiki et al.,
1994). Brinjal is grown on commercial scale in India, China, Turkey, Japan, Egypt,
Italy, Indonesia, Iraq, Syria, Spain, Philippines, Bulgaria and USA.

Brinjal is a perennial crop but commercially cultivated as an annual vegetable
(Pramila et al., 2015). Belongs to family Solanaceae, consisting of 98 genera and over
2700 species (Olmstead and Bohs, 2007). About 150 to 200 species are tuber bearing
which belongs to the section Tuberarium, rest of the species (about 1800) are non-tuber
bearing. The cytological investigations have indicated that almost all the varieties and
species are diploid with the chromosome number of 2n=24. The species melongena has
three botanical varieties which are grouped as round or egg-shaped under var.
esculentum, the long slender type under var. serpentinum and the dwarf brinjal plants

grouped under var. depressum.

Brinjal is a self-pollinated crop but cross pollination also occurs to a
considerable extent. This is because, it has pronounced heterostyly which favours cross
pollination. Sixty to seventy per cent fruit set happens through insect pollination, while
30-40 per cent by selfing. Hence, it is classified as an often cross-pollinated crop. The
fruit setting flowers consist of long (70-86.70 %) and medium styled (12-55.60 %)
flowers whereas the non-fruit setting flowers are short-styled and pseudo short-styled
flowers (Thamburaj and Singh, 2018) and the flowers are large, violet or white in color.
Usually, anthesis starts from 6 am to 7.30 am and continues up to 11:00 am. The anther
dehiscence starts from 9.30 am to 10:00 am and the stigma receptivity is highest during
anthesis. Fruit setting is affected neither by natural light nor by relative humidity but
mainly by the average maximum temperature of 21-27 °C and precipitation during first

five days after flower opening.

Brinjal is a day-neutral crop, extensively cultivated in different parts of India on
an area of 7.64 million hectares with the production of 1.26 million MT, distributed in
the states of Odissa, Bihar, Karnataka, West Bengal, Andhra Pradesh, Maharashtra and
Uttar Pradesh except in higher altitudes where it succumbs to frost injury. In Karnataka,
brinjal covers an area of 11,360 hectares with the production of 2,84,030 metric tonnes
and productivity is 25.02 metric tonnes per hectare (Anon., 2022). It is extensively
grown in the districts of Belgaum, Kolar, Mandya, Haveri, Davanagere, Mysore,
Tumkur and Chitradurga.

Eggplant is having many medicinal properties and it is useful in the treatment
of inflammatory conditions, cardiac debility, neuralgias, bronchitis and asthma (Okmen
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et al. 2009). Analysis of edible parts of fruit (except stalk and calyx) revealed that 100
g fresh weight of brinjal contains moisture (96 %), carbohydrates (4 g), protein (1.4 g),
fat (0.3 g), fibre (1.3 g) and essential minerals like calcium (18 mg), magnesium
(16 mg), phosphorus (47 mg), iron (0.38 mg), sodium (3 mg), copper (0.17 mg),
manganese (2.4 mg), chromium (0.07 mg) and sulphur (44 mg). It is also a rich source
of vitamins and 100 g of edible portion of fruit contains Vitamin - A (124 IU), riboflavin
(0.11 mg), thiamine (0.4 mg), niacin (0.9 mg), folic acid (5 mg), choline (52 mg) and
12 mg of Vitamin - C (Aykroyd, 1963).

Brinjal is known to be affected by many diseases like bacterial wilt, fusarium
wilt, little leaf etc. and pests like shoot and fruit borer, jassids, thrips, etc. which cause
damage throughout the growth and reproductive stages. Among the diseases, bacterial
wilt of eggplant has been treated as one of the major constraint in eggplant cultivation
(Ali, 1993). Bacterial wilt [Ralstonia solanacearum (Smith)] and fungal wilts
(Fusarium solani f.sp. melongenae, Rhizoctonia solani, Verticillium dahliae Kleb. and
Sclerotium rolfsii Sacc.) are major wilt causing diseases in brinjal.

Most of the commercially grown cultivars of brinjal are susceptible to bacterial
wilt disease and yield losses vary from 20-100 per cent because of disease incidence
(Singh, 1995). Wilt problems are especially severe in the humid tropics (Rahman et al.,
2011). The bacterial wilt is caused by Ralstonia solanacearum (Smith). There are
different sources of bacterial wilt disease resistance such as, S. melongena, S. torvum,
S. sisymbrifolium, S. aethiopicum, S. xanthocarpum, S. toxicarum and S. nigrum
(Kalloo, 1994). Resistance is greatly affected by environmental factors, race and strain
diversity of the pathogen apart from non-acceptable fruit quality which makes it very
difficult to utilize these resistant sources in different situations.

Bacterial wilt is a soil borne disease, which is caused by Ralstonia
solanacearum (Smith) strains. It is classified into five races based on their host range
and into five biovars on the basis of differential ability to produce acid from a panel of
carbohydrates. It was first described in 1896 by E. F. Smith and later found that it has
wide range of host. The solanaceous crops are mainly affected by race-1 and race-3.
Infected seeds and tubers serve as primary source of inoculum and infected soil,
irrigation water and implements serve as secondary source of inoculum. The pathogen
enters the plant through wounded roots and progressively invades the stem vascular
tissues to a sudden wilting while the plant is still green and further leads to death of
plant, the affected plant show vascular discoloration which may be accompanied by
browning and rotting of tissues inside the vascular bundles. The disease can be
confirmed by conducting ooze test where the cut surface of the infected plant’s collar
region is dipped in water which shows a white milky stream of bacterial ooze coming

out.
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The pathogen Ralstonia is a gram (-) negative bacterium, having single cell with
arod shaped structure with an average size 0f 0.5-0.7 x 1.5-2.5 um (Jyothi et al., 2012).
It requires an optimum temperature of 27-35°C for its growth. The growth of this
bacterium is inhibited in acid medium, at elevated temperature (40°C) and at lower

temperature (4°C).

Even though there are various cultural, biological and chemical control
measures have been suggested for the management of bacterial disease, these are found
to be less effective. Thus the resistant cultivars offer a satisfactory solution for the
control of the disease.

A large number of cultivars of various colors, size and shapes are grown in
India. However, the consumer preferences for brinjal vary from region to region, for
example in Northern Karnataka purple colored fruits with glossiness and spines are
preferred and green fruits are preferred by the consumers of Dharwad and Kuduchi area,
respectively. Whereas, white fruits are popular in Uttara Kannada and Dakshina
Kannada, long type fruits are very popular among Bangalore and Mysore regions.
Likewise, preference for color, size and shapes are also varied with locality. Fruit color
of eggplant varies from pure white to purple, black, green and variegated in different
shades. The purple color of eggplant is due to the presence of anthocyanin pigment,
while white fruits lack the pigment. Fruit shape varies from long to oval, oblong and
round. Therefore, the development of high yielding varieties or hybrids with local

preference is of much importance in brinjal breeding programme.

In the face of increasing population and varied consumer preference there is a
need to increase production and productivity levels of brinjal to meet the demand. India
being the center of origin has accumulated a wide range of crop species which exhibits
a good amount of variability for various characters. However, regional preference
differs greatly in size, shape, color of fruits and prickles on the calyx. This has created
the necessity to breed new brinjal varieties, which fulfill the area-specific needs of the
growers and consumers. It is therefore required to improve yield potential of available
land races through hybridization which may yield good hybrids or varieties (Kumar et
al., 2012).

The success of any crop improvement programme largely depends upon the
nature and magnitude of genetic variability existing in the breeding material with which
the plant breeder is working (Prabu et al., 2009). The phenotypic expression of plant
character is mainly controlled by the genetic makeup of the plant, the environment in
which it is grown and the interaction between the genotype and environment.
The genetic variance of any quantitative trait is composed of additive variance
(heritable) and non-additive variance (non-heritable), which includes dominance and
epistasis (non-allelic interaction). Therefore, it becomes necessary to partition the
observed phenotypic variability into its genotypic (partly-heritable) and environmental
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(non-heritable) components with suitable parameters such as phenotypic and genotypic
coefficient of variation and heritability in broad sense. The estimates of heritability help
the plant breeder in selection of elite genotypes from diverse genetic population.
Heritability indicates only the effectiveness with which selection of a genotype can be
based on phenotypic performance, but it fails to indicate the expected genetic progress
in one cycle of selection. Heritable variation can be effectively used with greater degree
of accuracy when heritability is studied in conjunction with genetic advance (Johnson
et al., 1955). Further, genetic advance can be used to predict the efficiency of
selection. Genetic advance denotes the improvement in the mean genotypic value of
selected families over the base population and thus helps the breeder to select progenies
in the early generation itself. Therefore, effectiveness of selection directly depends on

the amount of heritability and genetic advance as per cent over mean for that character.

Keeping this in view and the facts mentioned earlier, the present research
entitled "Evaluation of advanced breeding lines of brinjal (Solanum melongena L.)
against bacterial wilt disease" has been undertaken with the following objectives

1. To know the performance of advanced breeding lines of brinjal for growth and yield
attributes.

2. To assess the genetic variability for growth and yield attributes.

3. To screen the advanced breeding lines of brinjal for bacterial wilt disease.
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II REVIEW OF LITERATURE

Eggplant (Solanum melongena L.) is a hardy important vegetable easily grown
in tropical and sub-tropical regions of the world. Information on various quantitative
and qualitative traits, particularly on yield contributing traits will be useful in planning
and successful implementation of plant breeding programs. Several studies have been
carried out for the improvement of various qualitative and quantitative characters in
brinjal. The research activities on performance, genetic variability and screening for
wilt resistance have been very useful with respect to crop improvement of brinjal.
Therefore, the updated relevant literature on the objectives of the present study have
been reviewed and presented in this chapter under the following headings.

2.1. Performance of advanced breeding lines

2.2. Studies on genetic variability, heritability and genetic advance
2.3. Bacterial wilt resistance

2.1. Performance of advanced breeding lines

Sanas et al. (2012) reported variations observed on physical parameters viz.,
weight of fruit, length and girth of fruit, shape of fruit and color of fruit showed notable
variation among all the thirteen local genotypes of brinjal studied. The genotype
SML-5 recorded highest fruit length (23.01cm), longest fruit breadth (8.03cm) in
SML-8 and highest fruit weight was observed in SML-3 (178.94g).

Singh et al. (2014) conducted an experiment under rainfed Mid Hill condition
of Uttarakhand. They revealed with respect to most of desired characters of various
varieties. Variety PPL-74 showed its superiority over other varieties under experiment
for characters such as fruit length (22.05 cm), stalk length (6.98 cm) and marketable
yield (712.96 g/ha). Whereas, variety PB-67 showed minimum values for most of these
characters.

Jaswani et al. (2015) investigated fifteen genotypes of brinjal under Western
part of Madhya Pradesh and concluded that among different genotypes under study,
Pusa Purple Cluster recorded significantly higher potential for most of growth and yield
related traits.

Nirmala and Vethamoni (2016) evaluated thirty genotypes of brinjal for growth,
yield and quality characters and recorded maximum number of fruits (68.55) and fruit
yield per plant (2.68 kg) in ABSR-2 followed by EC-316201. The genotype
Devachinnampatti Local was found to be good for the earliest flowering (40.30) and
yield per plant (2.46 kg) and protein content (17.45 mg/100g). Thus, these three
genotypes can be used as parents in hybridization programme.
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Reshmika et al. (2016) evaluated thirty six genotypes of brinjal for yield and
quality characters. Highly significant differences were observed for all the traits under
study. Superior genotypes in terms of yield per hectare were Jawahar Brinjal-347
(41.74 t) followed by IC-90123 (36.00 t), IC-90933 (32.92 t) and ABSR-2 (29.69 t).
The genotype Swetha recorded the highest phenol content (470 mg/100 g) followed by
Rajendra Brinjal and number of trichomes per cm? was highest on the leaf of the
genotype 1C-354666 (4027.20). Per cent dry matter of fruit ranged from (7.34 %)
1C-90123 to (14.20 %) IC-545920.

Sharma and Banyal (2016) assessed brinjal genotypes and reported maximum
yield per plant in Pant Samrat (2076.53 g) followed by Punjab Sadabahar (1883.08 g).
The highest number of fruits per plant was recorded in Pant Samrat (35.66) followed
by Neelima (34.66). The highest fruit length was recorded in LS-7(198.33 mm)
followed by LS-12 (172.50). The least number of days to first picking was observed in
LS-7 (68.00 days) followed by LS-1 (76.00 days).

Chaudhary et al. (2017) conducted a research trial on brinjal under Tarai
condition of Uttarakhand with nine genotypes and reported, Kashi Taru is the best for
fruit yield (490.73 g/ha) and less infested by fruit borer (7.16 %). The fruit diameter
was found to be maximum (5.67 cm) in PB-305.The highest number of fruits per plant
was produced in Pant Samrat (27.17) followed by Kashi Taru. The Pant Samrat and
Pant Bahar were considered promising with (385.70 and 369.33 g/ha) marketable fruit
yield, respectively over the other genotypes.

Rahul et al. (2017) conducted an experiment in Sher-e-Bangla Agricultural
University, the highest values for plant height (60.7 cm), number of branches (8.3),
number of leaves per plant (77.0), maximum individual leaf area (200.0 cm?), number
of flowers per plant (41.0), fruit size (185.7 cm) and fruit yield (47.1 t /ha) were
observed in variety Green Express (V6). It showed excellent performance as compared

to other varieties under experiment.

Sanga et al. (2017) evaluated wild brinjal genotypes and the results revealed
that among all the genotypes fruit weight (27.86 g), total carbohydrates
(375.78 mg/100g), ascorbic acid content (16.73 mg/100g), total alkaloids
(4.68 mg/100g) were found highest in CHFG-4. CHFG-5 had the highest number of
fruits per plant (93.66), fruit yield per plant (1.97 kg) and total phenol (15.27 mg/100g).
Hence, for fruit yield and quality characteristics, the genotypes CHFG-4 and CHFG-5
were best suited for cultivation in different parts of north east region.

Tripathy et al. (2017) evaluated eighteen brinjal genotypes for nineteen
characters and revealed that 2013/BRLVAR-5 took the shortest period of days to
50 per cent flowering and recorded maximum number of flower clusters per plant
(16.80). 2013/BRLVAR-6 recorded a significantly higher number of fruits (2.80)
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followed by 2013/BRLVAR-1 (2.16), 2014/BRLVAR-3 (1.80) and 2014/BRLVAR-1
(1.73). 2014/BRLVAR-1 was found superior over the rest of the other genotypes for
most of the desirable characteristics like plant height (91.31 cm), plant spread
(100.06 cm), fruit yield per plant (2.77 kg), marketable fruit yield (971.50 g/ha).

Akshay et al. (2018) studied mean performance of thirteen genotypes of brinjal
and reported that plant height ranged between 72.93cm (Utkal Anushree) to 95.84 cm
(Bhavani Gold), number of branches was highest in IC 3749281 (7.75), least number
of days to first flowering (43.15 days) and to first harvest (64.46 days) recorded in
ABSR 2 and Karur Local respectively, Thevur Local (12.95 cm) recorded the maximum
fruit length, Mattigulla showed the highest value of fruit girth (17.44 cm) and individual
fruit weight (88.67 g). The maximum number of fruits was recorded in ABSR 2 (39.75),
shoot borer infestation was found least in IC 374928-1 (11.28 %) followed by Karur
Local (14.16 %) and ABSR 2 (14.87 %) and highest marketable yield was recorded in
Karur Local (2.60 kg) followed by Bhavani Gold (2.15 kg).

Chinthagunti et al. (2018) evaluated the performance of sixteen brinjal
genotypes and revealed that the genotype 2012/BRRHYB-4 recorded higher number of
fruits per cluster (2.39), percentage fruit set (61.94 %), a number of fruits per plant
(44.73), yield per plant (2.60 kg) and yield per hectare (446.61 g/ha), maximum number
of flowers per cluster was recorded in genotype 201 1/BRRHYB-7.

Gogoi et al. (2018) evaluated thirty five varieties of brinjal and reported that
Utkal Green performed well for fruit yield (2.32 kg/plant) and other growth parameters
with resistant reaction to bacterial wilt, with 12.44 per cent incidence compared to other
varieties which had good growth parameters but with yield reduction due to bacterial
wilt (Ketan - 62.22 % and Vijay Kiron - 57.78 %).

Kanaujia et al. (2018) assessed eighteen brinjal genotypes and revealed that
BRLVAR-12 exhibited a maximum number of leaves per plant (85.37), number of
branches per plant (24.77), number of fruits per plant (52.20) and fruit yield
(416.35 g/ha) but BRLVAR-15 gave maximum plant height (101.63 cm). BRRVAR-6
recorded the least number of seeds per fruit.

Kumar et al. (2018) reported highest marketable fruit yield per hectare in
2016/BRLVAR-3 (663.07 g/ha) followed by 2014/BRLVAR-1 (567.00 g/ha) and
2014/BRLVAR-4 (545.10 g/ha). The maximum fruit yield per plant was found in
2016/BRLVAR-3 (3.73 kg) followed by 2014/BRLVAR-1 (3.19 kg), and
2014/BRLVAR-4 (3.07 kg). The maximum number of flowers per cluster were
observed in Punjab Sadabahar (4.06) followed by 2016/BRLVAR-4 (3.96).

Sadarunnisa et al. (2018) evaluated the performance of fifty genotypes of brinjal
for yield, quality and resistance to bacterial wilt. The number of flower clusters per
plant highest in genotype A7 (29.20), the number of flowers per cluster highest in A23
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(4.93), number of fruits per plant recorded maximum in A42 (39.07), maximum fruit
yield per plant in A19 (2104.50 g). AS recorded the highest ascorbic acid content
(9.11 mg/100g) and the genotype A48 recorded the lowest incidence of bacterial wilt
(1.33%).

Syed et al. (2018) evaluated fifty genotypes of brinjal for yield, quality and
resistance to bacterial wilt. Results showed highest number of fruits per plant were
recorded by the genotype A42 (39.07) and the genotype A19 (2.50 kg) gave maximum
fruit yield per plant. AS recorded highest ascorbic acid content (9.11 mg/100g) and
genotype A48 recorded the lowest incidence of bacterial wilt (1.33 %).

Umesh et al. (2018) reported that sixteen brinjal genotypes showed significant
variation in physical fruit and yield characters. The genotype Arka Shirish recorded
significantly the highest fruit length (18.50 cm) and R-2581 showed the highest fruit
girth (184.75 mm). The highest fruit weight was reported by the genotype R-2581
(60.50 g). Days to first flowering and minimum number of days to 50 per cent flowering
were observed in Swarna Shyamli (42 and 56.5 days respectively).

Vhankhande and Singh (2018) evaluated nineteen genotypes of brinjal and
reported the mean performance of the genotypes and revealed a wide range of
variability for all the traits. The variation was highest for the number of leaves
(118.13 to 245.53 per plant), followed by fresh fruit weight (63.94 to 170.39 g), plant
height at final harvest (61.90 to 124.17 cm), fruit yield per hectare (47.26 to 78.97 g/ha),
days to first fruit set (41.80 to 54.93 days) and days to 50 per cent flowering (31.33 to
42.00 days).

Konyak et al. (2019) reported that the genotype ITVR-7 gave the maximum plant
height (108.73 cm), branches per plant (22.5), highest number of fruits per plant
(33.83), maximum yield per plant (3846.58 g), maximum yield per plot (12.93 kg) and
maximum projected yield per hectare (399.12 g/ha) were recorded in genotype
ITVR-31. Shortest crop duration (33 days) was recorded by the genotype IIVR-21.

Singh et al. (2019) conducted performance studies with eight varieties of brinjal
grown under two different growing conditions viz., poly-tunnel and open field. Results
revealed that the plant height was highest in the Sharapova variety, followed by
Shyamal, while the highest number of leaves and number of branches were recorded in
the Shyamal variety, followed by Purple Round. The number of fruits per plant was
highest in White Long followed by Shyamal. The variety Shyamal performed best for
yield and most of the yield parameters followed by Sharapova.

Srivastava et al. (2019) evaluated the thirty five genotypes and revealed highest
number of fruits per cluster (2.50) and days to last harvest (157.67) in genotype
IC-136231. The genotype IC-136311 recorded lesser number of days for the first
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harvest (51.67 days), IC-136196 for maximum fruit length (16.90 cm) and IC-136184
registered the highest values for fruit width (6.49 cm).

Akter and Rahman (2020) evaluated twenty two genotypes of eggplant and
revealed that among the genotypes, Local-5 (White Round) produced the highest fruit
yield per plant (3.89 kg) and per hectare (64.85 t) followed by BARI Begun-2
(3.69 kg/plant and 61.50 t/ha) and BARI Begun-4 (3.20 kg/plant and 53.26 t/ha).
Infested fruit varied from (8.06% to 24.16%) where maximum infestation (24.16%)
was observed in Local-9 (White Long)) and minimum infestation (8.06%) was
observed in BARI Begun-6.

Arti et al. (2020) studied the performance of fifty genotypes of brinjal and
revealed that all these fifty brinjal genotypes showed significant variation in growth
and yield attributing characters. Maximum fruit yield per plant was observed in
PBH-3 (1.180 kg) closely followed by another five genotypes namely PBHR-42
(1.120 kg), SR-312 (1.063), Punjab Barsati (1.000 kg), UHF BRL-4 (0.997 kg) and
SR-333 (0.997 kg).

Bhambure et al. (2020) investigated the performance of Fs progenies of brinjal
under Konkan agro climatic condition. Their studies showed highest plant height was
reported in the treatment Ty (94.21 cm), maximum number of primary branches was
reported in the treatment To (8.27), lowest days for initiation of flowering (30.3 days)
as well as days to 50 percent flowering (34.33 days) was observed in treatment Ts.
Whereas, treatment T> was showed highest per plant yield (3.12 kg) as well as yield per
hectare (80.64 t).

Devi and Kanaujia (2020) evaluated the performance of eighteen genotypes of
brinjal and the results revealed maximum number of leaves per plant (85.37), number
of branches per plant (24.77), number of fruits per plant (52.20) and fruit yield
(4163 q ha') in BRLVAR-12. Maximum plant height (101.6 cm) reported in
BRLVAR-15 and BRLVAR-13 genotype recorded maximum leaf area index (3.34),
fruit diameter (7.89 cm), fresh weight of fruit (299.5 g) and Vitamin C content
(8.57 mg/100g). The genotype BRRVAR-6 exhibited least number of seeds per fruit
while highest TSS was found in Azad Brinjal (5.19°B).

Gotame et al. (2020) evaluated eight eggplant genotypes and the results of the
on-station experiment showed that genotype PS-1 was the earliest maturing genotype
and was harvested at 56 days after transplanting. The number of fruits per plot
(9 m? area) was 189 in Arka Keshav followed by HRDBRI-012 (180) and PS-1 (179).
The number of marketable fruits per plot (9 m?) was highest in Lalgulab (166) followed
by PS-1 (152). The fruit yield was recorded as the highest in PS-1 (25.8 t/ha). In the
farmer's field, the highest marketable fruits per plot were produced from PPL followed
by Pusa Kranti and PS-1.
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Nikitha et al. (2020) assessed thirty three brinjal genotypes for yield related
parameters. The results revealed that the genotype 1C-136182 was superior for yield
characters i.e., yield per plant (2.39 kg/plant) and marketable yield per plant (1.16 kg)
and IC-136366 recorded the highest plant height (104 cm).

Paridha et al. (2020) evaluated thirty five brinjal genotypes and reported
considerable variation among the genotypes for various growth, flowering, harvesting
and yield attributes. Utkal Anushree and Teispur Long were identified as good yielders.
Pusa Purple Long, Pusa Ankur, Pusa Upkar, Pusa Anupam and Local-2 genotypes were
found as early types.

Rajatha et al. (2020) investigated twelve brinjal genotypes and reported wide
variation for plant height, it was higher in cultivar Arka Kusumakar (144 cm) and lower
in FMLCOHB (27 cm). Fruit length varied significantly from (31.1 cm) in Arka Anand
to (8.0 cm) in Brinjal Green Round. Similarly higher fruit diameter was recorded in the
genotype FMLCOHB (16.2 mm). Whereas, lower was noticed in the genotype Arka
Nidhi (4.7 mm).

Sahana et al. (2020) studied the performance of fourteen advanced breeding
lines of green long brinjal. The results revealed highest yield (836.11 g/plant) in
genotype 170-9-26. The genotype 46-6-4 (36.70 days) was the earliest for days to first
flowering. Nine (46-3-32, 46-3-35, 170-11-1, 170-11-11, 170-9-11, 170-9-30,
170-9-15, 170-9-19, 170-19-26) lines were resistant to bacterial wilt disease.

Tripathy et al. (2020) assessed the performance of fifty two local landraces of
brinjal and revealed that the average fruit weight varied significantly among the
genotypes from (50.85 g) BBSR-114 to (233.97 g) Jammusahi Local. Incidence of wilt
revealed significant variations among local landraces which varied from (0.00%) in
BBSR-08-2 to (22.76%) Dhenkanal Local. Total fruit yield per plant varied
significantly ranging from (865.80 g) BBSR-195-2 to (3045.70 g) selection from
BBSR-192-1.

Abdul ef al. (2021) evaluated nine brinjal genotypes. The results showed that
the genotypes CB-27, CB-41 and CB-1 showed lowest bacterial wilt incidence ranging
from 2.7 to 4.5 per cent and minimum mean infestation of shoot borer ranging from
2.92 to 3.97 per cent with significantly higher fruit yield. These genotypes viz., CB-1
(egg shaped & purple fruit), CB-27 (oblong & purple fruit) and CB-41 (oblong & light
green fruit) could be recommended for commercial cultivation in the state of Jharkhand

and adjoining areas of the similar agro-climatic conditions.

Alam et al. (2021) evaluated five brinjal germplasm collections for yield and
yield contributing attributes and reported significant variations for all the parameters.
Round purple brinjal (V1=Mte2) had the highest fruit weight (238.60g) followed by
long red purple brinjal (V2=H117) with 167.50g, long green brinjal (V3=H249) with
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119.70g and the lowest fruit weight (28.30g) was found in V4 (Telunjuk), red purple
brinjal (V2) was the longest (24.23 cm) with 5.60 cm in diameter, but the highest fruit
diameter (12.24 cm) was recorded in V3 brinjal. Long red purple brinjal (V2) showed
the shortest days to 50 per cent flowering with 49 days. The highest total leaf
chlorophyll content was detected in V5 (51.02 nmol/mg) while the lowest
(44.06 nmol/mg) was in V3.

Nanthakumar and Savitha (2021) conducted research to identify the yield
performance of non-spiny brinjal variety VRM (Br) 2. The results revealed that VRM
(Br) 2 recorded the highest fruit yield (46.35 t/ha) as compared to check variety VRM
(Br) 1 (32.85 t/ha).

Praneetha et al. (2021) evaluated 174 brinjal accessions and revealed that
among the evaluated accessions, the Acc-EC 490062, Acc-EC 144139-D and Acc-IC
344646 were identified as the best performers as they showed favorable effects for
earliness to flowering and harvest, number of fruits per plant and yield. The maximum
marketable yield per plant (3.46 kg) was registered by the Acc-EC 490062 followed by
Acc-EC 144139-D (3.80 kg) and Acc-IC 344646 (3.64 kg).

Saikia et al. (2021) evaluated thirty genotypes of brinjal and revealed that
among the thirty genotypes, eighteen genotypes viz.,, Kuchia, Brinjal-3, Khoruah-1,
Brinjal-6, Brinjal-8, Brinjal-4, Seujia Bengena, Brinjal-1, Brinjal-9, Brinjal-2, Brinjal
Long, Green Long, Boga Bengena, Kajala, Sagolishingia, Long Khoruah, Brinjal-7 and
Koni Bengena were found to be the superior performers for fruits per plant, primary
branches per plant, days to first flowering, days to 50 per cent flowering and fruit yield
during Kharif.

Bisht et al. (2022) conducted an experiment to assess the performance of brinjal
germplasm under organic conditions. Results revealed that the genotypes PB-109,
PB-111, Pusa Anupam and Pusa Purple Cluster are comparatively higher yielder with
lowest fruit borer infestation and may be suitable for cultivation with organic or low

input agriculture.

Patel and Chaurasiya (2022) evaluated brinjal genotypes and revealed that the
genotype Kashi Taru had the best total fruit yield per hectare (555.84 q) followed by
Pant Samrat (272.57 q). The genotype Kashi Taru also found to be highest value for
fruit yield per plant (1.70 kg), marketable fruit yield (522.33 g/ha), fruit length (18.55),
days to first flowering in plant (27.33 days), days to 50 per cent flowering in plant
(38.00 days), number of pickings. The genotype Green Long recorded highest number
of flowers per cluster (4.89). While, highest number of fruits per plant, fruits per cluster
were recorded in genotype Indira Safed Baigan (2.86).

Sahu et al. (2022) evaluated twelve varieties of brinjal and indicated that plant
height (80.27 cm), number of branches per plant (20.20) and number of leaves per plant
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(70.13) were found maximum in the variety Kashi Taru. Yield contributing characters
i.e., days to first fruit harvesting (56.43 days), fruit length (36.92 cm), fruit shape index
(2.11), pedicel length (6.57 cm) were found maximum in variety Niranjan Baigan and
average fruit weight (125.63 g), number of fruits per plant (28.17), fruit yield per plant
(2.37 kg), fruit yield (39.02 kg/plot) and fruit yield (60.62 t/ha) were found maximum
in Kashi Taru.

Lohani et al. (2023) evaluated six genotypes of brinjal and reported that the
number of fruits per plant (21.56), yield per plant (933.97 g) and yield per hectare
(33.24 mt ha!) were found maximum in Tanahun Collection followed by Pokhara
Lurkee. The longest fruit (16.07 cm) was found in Pokhara Lurkee. Though Tanahun
Collection performed better in yield, Pokhara Lurkee was preferred by the farmers and
consumers of Gandaki province due to long cylindrical shape and its purple color.

Manogna et al. (2023) investigated mean performance of eighteen brinjal
genotypes and revealed that the genotype, Pusa Purple Long had highest fruit
yield per plant (2.12 kg/plant) followed by Sabour Sadabahar (1.52 kg/plant),
Green Long (1.17 kg/plant) and Black Beauty (1.15 kg/plant).

Verma et al. (2023) assessed the performance of thirty-four genotypes of brinjal
and revealed that BUB-18-27 exhibited the best yield potential followed by
BUB-18-12, BUB-18-4, BUB-18-24 and BUB-18-20. BUB-18-27 was also found best
with respect to average fruit weight, total soluble solids, fruit diameter, fruit
circumference, number of primary branches and leaf area index. The genotypes
BUB-18-20 recorded lowest value for days to 50 per cent flowering and days to first
fruit harvest.

2.2. Studies on genetic variability, heritability and genetic advance

The successful outcome of any crop improvement programme depends on the
genetic variability existing in the available genotypes, which may be either due to the
genetic constitution of the cultivars or variation in the growing environment. Variability
may be defined as the amount of variation present among the members of population
or species for one or more characters at phenotypic or genotypic level.
A comprehensive summary method for estimating genetic variance was presented by
Cockerham (1963), where phenotypic variability is observable and includes both
genotypic and environmental variation and therefore, also called as total variation.
While, genotypic variation refers to genetic or inherent variability, which remains
unaltered by environmental conditions. It is measured in terms of genotypic variance
and consists of additive, dominance and epistatic components. Environmental variance
is measured in terms of error mean variance. Genotypic coefficient of variation (GCV)
and phenotypic coefficient of variation (PCV) are derived from variance divided by
mean and are used to assess the extent of variation.
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Effectiveness of selection of genotypes depends on heritability. Heritability is
the transmissibility of characters from parent to off-spring. Heritability in broad sense
is the ratio of genotypic variance to total phenotypic variance generally expressed in
percentage. Knowledge regarding heritability assists plant breeders to forecast the
nature of the progeny, creating a proper selection and evaluating the expansion of
genetic advancement through selection (Khatun et al., 2015). Genetic advance (GA) is
an improvement over the base population that can be potentially achieved from
selection and a function of heritability of trait the breeder uses. High heritability
accompanied with high genetic advance indicates the predominance of additive gene
effects and selection may be effective. When low heritability is accompanied with low
genetic advance, it indicates predominance of environmental effects and selection
would be ineffective. High heritability with low genetic advance indicates the
importance of non-additive gene action, high heritability is being exhibited due to
favorable influence of environment rather than genotype and selection for such traits
may not be rewarding. While, low heritability with high genetic advance reveals that
the character is governed by additive gene effects. The low heritability is exhibited due
to high environmental effects and selection may be effective in such cases. The nature
and extent of variation, heritability, genetic advance and genetic advance as per cent of
the mean (GAM) for different characters of brinjal and related crops as reported by

various researchers are summarized.

Karibasava et al. (2010) evaluated sixty-one genotypes and revealed high
genotypic and phenotypic variance for plant height, number of fruits per plant, yield
per plot and yield per hectare. High values of genetic advance as per cent over mean
coupled with high heritability was observed for characters like fruit length, number of
fruits per cluster, number of fruits per plant, total yield per plant, yield per plot, yield
per hectare and fruit length-diameter ratio.

Muniappan et al. (2010) revealed high PCV and GCV for characters viz.,
number of branches per plant, fruit length, fruit breadth, number of fruits per plant,
average fruit weight and fruit yield per plant. All the characters were accompanied by
high heritability and high genetic advance except for days to 50 per cent flowering.

Ansari et al. (2011) evaluated thirty brinjal genotypes and observed high GCV
and PCV for number of flowers per inflorescence, number of fruits per picking and fruit
girth, moderate for number of fruits per cluster, average fruit weight, the total number
of fruits per plant and fruit length. High heritability with high genetic advance was
observed for average fruit weight and the total number of fruits per plant.

Dhaka and Soni (2012) studied genetic variability in twenty diverse brinjal
genotypes and reported that average fruit weight showed the highest PCV and GCV
closely followed by yield per plant. The maximum heritability was observed for number
of fruits per plant and average fruit weight. The genetic advance as per cent of mean
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was high for average fruit weight, yield per plant, number of fruits per plant and number
of leaves per plant. High GCV and heritability coupled with high genetic advance were
observed for yield per plant followed by number of fruits per plant.

Karak et al. (2012) evaluated seventy genotypes of brinjal and revealed that
genetic advance as a per cent of mean was high for mean leaf area followed by leaf area
per plant and leaves per plant. Heritability was high for fruit yield and other fruit
characters except for fruit weight.

Kumar et al. (2012) evaluated thirty three local types of brinjal and revealed
high estimates of PCV and GCV for the characters like number of primary branches
per plant, internodal length, average fruit weight, number of fruits per plant and fruit
yield per plant. The high estimates of heritability coupled with high genetic advance as
per cent of mean was observed for number of primary branches per plant, internodal
length, fruit length, average fruit weight, ascorbic acid content, number of fruits per
plant and fruit yield per plant.

Shekar et al. (2012) reported high PCV and GCV for characters like number of
fruits per plant, fruit length, fruit diameter, fruit yield per plant, fruit yield per plot and
fruit yield per hectare. Almost all the characters exhibited high heritability except for
plant height. The high genetic advance as per cent of mean was observed for almost all
the characters except for days to first flowering, days to first picking and plant height.

Kumar and Arumugam (2013) reported high PCV and GCV for fruit length,
calyx length, number of fruits per plant, little leaf incidence, total phenol content and
fruit yield per plant. The characters viz., fruit length, calyx length, number of fruits per
plant, little leaf incidence, total phenol content and fruit yield per plant recorded a high
heritability coupled with high genetic advance as per cent over mean in brinjal.

Lokesh et al. (2013) evaluated sixty brinjal germplasm lines and revealed high
PCV and GCV values for plant height, plant spread, number of branches per plant,
number of fruits per cluster, average fruit diameter, average fruit weight, shoot and fruit
borer incidence on shoot and fruit and fruit yield per plant. High heritability
accompanied with high genetic advance as per cent over mean was noticed for plant
height, plant spread, average fruit weight and shoot and fruit borer incidence on the
shoot.

Manpreet et al. (2013) revealed high PCV and GCV for traits like fruits per
plant, fruit weight, pseudo short style flowers, long style flowers, short style flowers,
medium style flowers, flowers per inflorescence, fruit setting per cent and fruit length
in brinjal. Heritability and genetic advance were also high for all these traits. Hence, it
could be concluded that improvement by direct selection in eggplant was possible for
these traits.
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Prabakaran et al. (2013) evaluated thirty three eggplant genotypes and recorded
high PCV and GCV for number of primary branches per plant, number of long-styled
flowers per plant, fruit length, number of fruits per plant, average fruit weight and fruit
yield per plant. High heritability coupled with high genetic advance as per cent over
mean was observed for the characters like plant height, number of primary branches
per plant, fruit width, average fruit weight, number of fruits per plant, fruit yield per
plant and total phenol content.

Chaudhary and Kumar (2014) assessed sixteen brinjal genotypes and reported
high PCV and GCV for number of flowers per plant, fruit yield per plant, yield per plot,
yield per hectare and the average fruit weight. High heritability coupled with high
genetic advance as per cent over mean was observed for fruit weight, fruit yield per
plant, leaves per plant, fruit length, yield per plot, yield per hectare and total reducing
sugars indicating that the characters are governed by additive gene action.

Mili et al. (2014) evaluated thirty six different genotypes of brinjal and revealed
high GCV for individual fruit weight, fruit diameter, seed yield per fruit, pulp to seed
ratio, total fruit yield per plot, number of fruits per plant, fruit yield per plant and fruit
length. High heritability coupled with high genetic advance was observed for characters
like seed yield per fruit, individual fruit weight, fruits per plant, total fruit yield per plot
and fruit diameter.

Pallavi and Sanjay (2014) reported that the analysis of variance indicated
prevalence of sufficient genetic variation among sixteen genotypes of brinjal for
different characters studied. High PCV and GCV were observed for number of flower
clusters per plant, fruit yield per plant, yield per plot, yield per hectare, the average
weight of fruits. High heritability coupled with high genetic advance was observed for
fruit weight, fruit yield per plant, leaves per plant, fruit length, yield per plot, yield per
hectare and total reducing sugars indicating that the characters are governed by additive
gene action.

Solaimana et al. (2014) evaluated thirty five varieties of brinjal and found
significant variation among them for all the characters. Results revealed high
phenotypic coefficient variation for number of branches, fruit weight and the number
of fruits per plant. High heritability coupled with high genetic advance was observed
for single fruit weight.

Madhavi et al. (2015) evaluated twenty one eggplant genotypes for plant growth
development and fruit yield related characters and reported high PCV, GCV,
heritability and genetic advance as per cent over mean for the characters like number
of fruits per plant, average fruit weight, fruit yield per plant, fruit volume, fruits per

cluster, number of pickings, flowers per cluster, fruit diameter and dry matter content.
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Rad et al. (2015) evaluated nine advanced lines of brinjal and reported that there
was a significant difference between the studied cultivars in terms of average fruit
weight, fruit length, fruit diameter, the ratio of fruit length to its diameter, the relative
number of seeds per fruit and yield per plant. The high heritability was observed for
fruit weight, fruit length and number of seeds per fruit.

Shende et al. (2015) conducted genetic variability analysis in brinjal. The results
revealed high heritability coupled with genetic advance as per cent over mean for the
characters like fruit yield per plant, number of fruits per plant and average fruit weight
revealed that the presence of lesser environmental influence and prevalence of additive
gene action in their expression.

Vidhya and Kumar (2015) conducted an experiment on genetic variability
studies in thirty brinjal genotypes for eleven traits and reported high GCV and PCV for
fruit girth followed by the number of fruits per plant. The high heritability and high
genetic advance as per cent over mean have been observed for fruit girth, single fruit
weight and marketable yield per plant indicating the presence of additive gene action.

Mangi et al. (2016) investigated sixty brinjal genotypes. They reported high
magnitude for GCV and PCV for characters viz., number of primary branches, number
of fruits per cluster, average fruit weight, fruit length to diameter ratio, total number of
fruits per plant and total yield per plant. While, heritability coupled with genetic
advance over mean (GAM) was also recorded highest for characters viz., plant height,
days to first flowering, number of fruits per cluster, fruit length, fruit diameter, average
fruit weight and total yield per plant.

High phenotypic and genotypic coefficient of variation was observed for fruit
diameter, number of seeds per fruit, fruit weight, leaf blade length and width and height
at flowering. In addition, genetic and phenotypic variances were high for the number
of seeds, fruit weight, plant height at flowering and days to 50 per cent flowering. High
heritability and high genetic advance as per cent over mean estimates were recorded for
all traits in brinjal. (Sawadogo et al., 2016).

Singh and Durendra (2016) studied genetic variability in brinjal indicated good
amount of genetic variation in germplasm. PCV and GCV of higher order for average
fruit yield, fruit weight, number of fruits per plant, fruit length and fruit width. High
heritability and high genetic advance were observed for average fruit yield per plant
and fruit weight indicating the participation of additive genetic variance.

Harishbabu ef al. (2017) studied genetic variability, heritability and genetic
advance in eggplant genotypes under normal and osmotic stress in the in-vitro
condition. Analysis of variance was found to be highly significant in both the conditions
for all traits indicating the availability of enormous variability. A high range of variation
and high heritability coupled with high genetic advance was recorded for most of the
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traits. It shows the broad genetic base and less environmental influence, which specifies
the predominance of genetic factor controlling variability. Hence, early generation
selection schemes would be effective for improvement.

Koundinya et al. (2017) reported that the characters exhibited high PCV and
GCV for number of fruits per plant, fruit weight, harvest index, fruit yield per plant,
anthocyanin in peel and total phenols. High heritability coupled with high genetic
advance as per cent of mean was observed for the characters like plant height, days to
first flowering, number of fruits per plant, fruit weight, fruit yield per plant, total sugars,
anthocyanin in peel and total phenols depicting that these traits were under the influence
of additive gene action and hence simple selection for these traits would be more
effective to improve yield in brinjal.

Nilakh et al. (2017) reported that the characters such as number of branches per
plant, days to first flowering, days to 50 per cent flowering and fruit length showed
comparatively higher estimates of PCV and GCV. The characters days to initiation of
flowering and fruit yield per plant showed higher estimates of heritability coupled with
high genetic advance as a per cent of mean indicating influence of additive gene action
for the above characters.

Ravali et al. (2017) evaluated thirty five accessions of brinjal and revealed high
PCV and GCV for the characters like number of fruits per cluster, number of fruits per
plant, fruit length, fruit width, average fruit weight, fruit yield per plant and total phenol
content. High heritability accompanied by high genetic advance as per cent over mean
was noticed for days to first flowering, number of flower clusters per plant, number of
flowers per cluster, number of fruits per cluster, number of fruits per plant, fruit length,
fruit width, average fruit weight, fruit yield per plant and total phenol content.

Sujin et al. (2017) evaluated sixty genotypes of brinjal and revealed maximum
phenotypic and genotypic coefficient of variation for fruit yield per plant followed by
fruit weight, fruit girth, number of fruits per plant and shoot and fruit borer incidence.
High heritability along with high estimates of GCV, genetic advance and genetic gain
were observed for fruit yield per plant, fruit weight, number of secondary branches per
plant and shoot and fruit borer incidence.

Banerjee et al. (2018) evaluated thirty eight genotypes of brinjal and revealed
high GCV for fruit length, fruit diameter, number of fruits per plant, fruit weight and
marketable yield per plant. The characters like fruit length, fruit diameter, fruit weight
and number of fruits per plant showed high heritability along with high genetic advance
as per cent over mean which indicated inheritance of those characters is controlled
mainly by additive genes and selection based on phenotypic performance may prove
useful.
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Gupta et al. (2018) evaluated thirty two genotypes of brinjal and revealed high
magnitude of variability for marketable fruit yield per plant followed by fruit
circumference, average fruit yield, primary branches per plant and total fruit yield per
plant. High heritability coupled with high genetic advance as per cent over mean was
recorded for fruit circumference, average fruit weight, primary branches per plant,
number of fruits per plant and marketable fruit yield per plant indicating opportunity
for direct selection.

Kanaujia et al. (2018) evaluated eighteen genotypes of brinjal and reported high
PCV and GCV for number of fruits per plant (79.71 and 77.47 %) followed by fruit
yield per plant (67.23 and 65.49 %). High heritability coupled with a high genetic
advance as per cent over mean was registered for yield per plant followed by the number
of fruits per plant, fruit length, number of branches per plant, fruit weight and fruit

diameter.

Singh et al. (2018) assessed twenty genotypes of brinjal and stated that PCV
was generally higher than the GCV and the highest genotypic coefficient of variation
was recorded for fruit yield per plant followed by average fruit weight and the number
of fruits per plant. All these characters also recorded high heritability and genetic
advance as per cent over mean which indicating the presence of additive genetic
variance.

Shilpa et al. (2018) assessed variability in eighteen genotypes of brinjal for
nineteen quantitative characters and revealed high GCV and PCV for fruit dry matter
per cent, fruit yield per plant, fruit yield per hectare, fruit yield per plot, plant height
and days required for first flowering. High heritability (>60 %) coupled with high
genetic advance as per cent over a mean (>20 %) were recorded for the characters viz.,
plant height, days required for first flowering, fruit length, fruit diameter, number of
fruits per plant, fruit yield per plant, fruit yield per plot, fruit dry matter per cent and
fruit protein per cent.

Tirkey et al. (2018) studied genetic variability in eighteen genotypes for
fourteen different characters and revealed high heritability in the broad sense along with
high genetic advance in per cent of mean for fruit length, single fruit weight, and plant
height at 60 days after transplanting. High GCV was recorded for the characters like
number of fruits per plant, fruit yield per plot and PCV for the number of fruits per plant
which was followed by fruit yield per plant.

Vhankhande and Singh (2018) evaluated nineteen genotypes of brinjal and
stated high GCV and PCV for fresh fruits weight followed by the number of fruits per
plant, fruit length and number of leaves per plant. The high values of GCV suggested
greater genotypic variability among the genotypes and responsiveness of the attributes
for making further improvement by selection. High heritability coupled with high
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genetic advance as per cent over mean was observed for the traits like fresh fruit weight
followed by the number of fruits per plant, fruit length and the number of leaves per
plant.

Ashish et al. (2019) evaluated twenty eight hybrids and stated high heritability
in broad sense for average fruit weight, high genetic advance in per cent of mean was
observed for diameter of fruit followed by average fruit weight. High genotypic
coefficient of variation (GCV) was recorded for diameter of fruit followed by fruit
index and phenotypic coefficient of variation (PCV) for diameter of fruit followed by
average fruit weight.

Jirankali et al. (2019) evaluated a hundred genotypes and stated highly
significant differences among genotypes for fifteen out of nineteen characters studied.
High estimates of PCV, GCV and heritability coupled with high genetic advance were
observed for fruit weight, number of fruits per cluster and shoot and fruit borer
infestation. Hence indicating high variability for these traits and direct selection for
these traits may be effective.

Kumar et al. (2019) evaluated sixty four genotypes of brinjal and reported that
in the year Y1, a high estimate of heritability in narrow-sense was recorded for fruit
length and fruit circumference. In the year Y2, a high estimate of heritability in narrow-
sense was recorded for fruit length followed by fruit circumference, leaf width and dry
matter content. In the years Y1 and Y2 high estimate of genetic advance in per cent of
mean (>20 %) was observed for average fruit weight.

Magar et al. (2019) evaluated fifty F4 progenies of brinjal and reported that the
magnitude of the genotypic variance was greater than the environmental variance for
most of the characters except for days to the last harvest, days to first harvest and
harvesting span. High heritability values were obtained for most of the characters
studied except for days to the last harvest, days to the first harvest and harvesting span.
The highest estimates of genetic advance accompanied by higher heritability were
observed for the character average fruit weight.

Pramila et al. (2019) evaluated thirteen parents along with thirty hybrids for
yield attributing characters and reported high PCV for the character number of
unmarketable fruits per plant (44.07 %), whereas high GCV was recorded for number
of marketable fruits per plant (40.37 %). High heritability coupled with high genetic
advance as percent of mean was recorded for total number of fruits per plant (67.99 %).

Saha et al. (2019) evaluated twelve genotypes for ten quantitative characters
and reported that PCV was found slightly higher than the GCV, which suggested the
influence of the environment on the variability of these traits. Characters with a lower

difference in GCV and PCV value could be improved by following phenotypic
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selection. Broad-sense heritability, coupled with moderate to low genetic advance was
recorded in fruit length, average fruit weight, plant height and days to maturity.

Shruti et al. (2019) evaluated sixty brinjal genotypes for different characters
and noted that moderate PCV with low GCV was observed in plant height at 90 DAT,
number of primary branches per plant at 90 DAT, stem girth at 90 DAT and leaf area.
Fruit weight, number of fruits per cluster and fruit girth had reported moderate PCV
with GCV, while number of fruits per plant, fruit length, fruit yield per plant and
phenols showed high PCV with GCV. High heritability (>60 %) estimates along with
high GAM (>20 %) was noted for all characters.

Srivastava et al. (2019) studied the genetic variability among thirty five
genotypes of brinjal and revealed high PCV and GCV for fruit weight, fruit length,
number of fruits per cluster, fruit yield per plant, shoot and fruit borer infestation, total
phenol content. The expected genetic advance as per cent over mean was observed to
be high for fruit length, fruit weight, fruit yield per plant, number of fruits per plant,
shoot and fruit borer infestation and number of fruits per cluster. Whereas, moderate
for fruit width, ascorbic acid content and number of flower clusters per plant.

Akter and Rahman (2020) evaluated twenty two genotypes of eggplant and
revealed high genotypic and phenotypic coefficients of variation for the number of
fruits per plant, single fruit weight, weight of fruits per plant, fruit length and breadth
and yield per hectare. Heritability and genetic advance were also high for these
parameters demonstrating the possibility of selection to improve these characters.

Chithra et al. (2020) reported high genotypic co-efficient of variation and
phenotypic co-efficient of variation for the number of primary branches and number of
fruits per plant. High heritability coupled with high genetic advance as per cent of mean
was observed for plant height, number of primary branches, plant spread from North to
South, plant spread from East to West, fruit length, fruit diameter, average fruit weight,
number of fruits per plant, fruit yield per plant and total soluble solids indicating that
these characters are governed by additive gene action. Hence, direct selection may be
followed for the improvement of brinjal by assessing these characters.

Devaraju et al. (2020) evaluated thirty genotypes of brinjal. Highly significant
differences were observed among the genotypes studied. High phenotypic and
genotypic coefficient of variation was observed for flowers per cluster, fruits per
cluster, per cent fruit set, fruits per plant, fruit length, fruit diameter and fruit yield per
plant. High heritability along with high genetic advance in per cent of mean was
observed for branches per plant, days to first flowering, days to fifty per cent flowering,
flowers per cluster, fruits per cluster, per cent fruit set, fruits per plant, fruit length, fruit
diameter and fruit yield per plant suggesting that these can be improved through direct
selection due to predominance additive gene action.
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Konyak et al. (2020) evaluated forty six brinjal genotypes for their growth,
yield, quality and genetic attributes. High PCV, GCV, heritability coupled with high
genetic advance as per cent over mean were found for anthocyanin content, fresh weight
of fruit, number of leaves per plant, yield per plant, fruit length and fruit diameter which
suggests the predominant role of the additive genetic component in governing of these
traits and improvement through simple selection is possible.

Sakriya et al. (2020) evaluated 180 genotypes of brinjal to study the genetic
variability, heritability and genetic advance for thirteen different characters. Highly
significant differences were observed among all the genotypes and characters except
for days to last picking. The high PCV was observed for fruit yield per plant followed
by the number of fruits per plant. High heritability was noticed for fruit length, plant
height, plant spread, the number of branches per plant and total soluble solids which
indicates the presence of high variability for these traits and offered better scope for
improvement through selection.

Sangam et al. (2020) evaluated twenty two brinjal genotypes and revealed high
GCV and PCV for characters like fruit girth, length of style, the average weight of
individual fruit, number of fruits per plant, yield per plant, total yield per hectare,
reducing sugars, total sugars and total phenolic content. Heritability and genetic
advance as per cent of mean was high for plant height, length of the style, number of
primary branches, fruit length, average fruit weight, fruit girth, yield per plant, number
of fruits per plant, total yield per hectare and total phenolic content.

Yankanchi er al. (2020) reported that the estimate of PCV was high (>20 %) for
number of flowers per cluster, fruit length, fruit girth and fruit weight whereas, GCV
was high (> 20 %) for fruit length, fruit girth and fruit weight. High heritability
(>60 %) coupled with high genetic advance as per cent over mean (>20 %) was
observed for number of secondary branches per plant, number of flowers per cluster,
number of clusters per plant, number of fruits per plant, fruit length, fruit girth, fruit
weight and fruit yield indicating that these traits were governed by additive genes and
there is scope for improving these characters with direct selection.

Anbarasi and Haripriya (2021) evaluated 112 genotypes of brinjal and results
showed higher values for PCV and GCV for pseudo and true short-styled flowers, fruit
setting per cent, fruit yield per plant, seeds per fruit, medium-styled flowers and fruit
girth. High heritability was observed for fruit girth, fruit length, fruits per plant, fruit
set, average fruit weight and pseudo and true short-styled flowers. High genetic advance
as per cent over mean along with high heritability was observed for pseudo and true
short-styled flowers, fruit set percentage, and fruit yield per plant.

Balasubramaniyam et al. (2021) evaluated fifty diverse brinjal accessions for
thirteen characters and revealed high PCV and GCV for fruit yield per plant, number
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of fruits per cluster, seeds per fruit, individual fruit weight, number of fruits per plant,
fruit length, number of flowers per cluster and plant height. High heritability coupled
with high genetic advance was recorded for plant height, number of flowers per cluster,
number of fruits per cluster, individual fruit weight, fruit length, fruit diameter, number
of fruits per plant, seeds per fruit and 100 seed weight exhibiting that the traits are
controlled by additive gene action.

Barik et al. (2021) evaluated twenty six germplasm accessions for genetic
variability and reported high heritability and high GAM for the number of fruits per
plant, fruit yield per plant, fruit length, fruit girth, fruit weight and 1000 seed weight.
Hence, simultaneous selection of these traits is advised for yield improvement in the

brinjal breeding programme.

Datta et al. (2021) assessed genetic variability among fifty six eggplant
genotypes and reported high heritability and genetic advance as per cent over mean for
different traits i.e., fruit length, fruit diameter, fruit girth, fruit length to width ratio,
average fruit weight, number of fruits per plant, fruit yield per plant, plant height and
number of primary branches per plant. The high value of PCV, GCV, heritability along
with high genetic advance was observed for number of fruits per plant, average fruit
weight and fruit yield per plant.

Dhaka and Soni (2021) conducted an experiment to assess genetic variability
among twenty brinjal genotypes for different characters and revealed that average fruit
weight, yield per plant showed the highest phenotypic and genotypic coefficient of
variation. Whereas moderate recorded for days to first flowering and days to first
picking. High heritability (above 60 %) coupled with high genetic advance was
observed for all the characters.

Patil et al. (2021) carried out variability studies in F> population of brinjal. In
this study, the proportion of the genetic contribution of high GCV, PCV coupled with
high broad-sense heritability and genetic advance of the studied traits like number of
fruits per plant, number of primary branches and number of flowers per plant was high,
indicating predominant control of additive genes and these traits could be improved
upon by selection without progeny testing.

Prajapati ef al. (2021) conducted an experiment to assess the genetic variability
among nine genotypes of brinjal and revealed high phenotypic and genotypic
coefficients of variation for plant height, number of fruits per plant and fruit yield per
plant. High heritability coupled with high genetic advance as per cent of mean was
observed for plant height, number of branches per plant, number of fruits per plant, fruit
length, fruit diameter and fruit yield per plant suggesting that genotypic variation for
the characters is probably attributed due to high additive genetic effect and selection
would be rewarded based on phenotypic performance.
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Sajjan et al. (2021) conducted an experiment to assess the magnitude of genetic
variability present in F4 segregating population of the brinjal cross Sarparam Vanga x
Harita among 200 plants. The analysis of data revealed the presence of considerable
variability for all the characters among the genotypes. High heritability coupled with
high genetic advance as per cent over mean was observed for most of the characters
studied suggesting that these characters can be improved through direct selection due
to the predominance additive gene action.

Begum et al. (2022) evaluated 273 accessions of brinjal and reported the
significant differences among the genotypes for all the studied characters and revealed
high variability among them. The highest GCV, PCV, heritability and high genetic
advance were depicted in 100 fresh fruit weight and the number of fruits per plant
indicated high variability due to additive genes action which makes it useful in the
selection program. Whereas, low magnitude between GCV and PCV was observed in
the trait plant spread.

Bisht ef al. (2022) evaluated forty six genotypes of brinjal and reported that the
analysis of variance showed significant variation for all the traits studied. High
genotypic coefficient of variation was found for the number of fruits per plant, average
fruit weight, marketable yield per plant, yield per plant and total yield per hectare. High
heritability coupled with high genetic advance as per cent over mean was found for fruit
length, fruit diameter, number of fruits per plant, average fruit weight, marketable yield
per plant and total yield per plant indicating inheritance of these traits is controlled by
additive genes.

Kumar et al. (2022) reported high PCV and GCV for the characters like the
number of fruits per plant and fruit yield per plant. The heritability was found high for
the characters studied i.e., plant height (96.82 %), days to 50 per cent flowering
(99.81 %), fruit length (99.81 %), number of fruits per plant (66.20 %), fruit yield per
plant (96.81 %), days to final harvesting (74.80 %). The genetic advance was high for
days to final harvesting (21.42 %) and the genetic advance as per cent of mean was high
for the characters like days to 50 per cent flowering (25.50 %), fruit length (23.71 %),
number of fruits per plant (23.66 %) and fruit yield per plant (59.67 %).

Sharma et al. (2022) assessed the variability among thirty brinjal genotypes and
reported that both PCV and GCV were high for traits i.e., the number of long-styled
flowers, number of short-styled flowers, number of fruits per plant, the girth of fruit,
pulp:seed ratio and total phenol content. High heritability accompanied by high genetic
advance as per cent of mean was noted for characters leaf area index and seed weight
per fruit, indicating the involvement of additive gene action. Therefore, direct selection
may be followed for improving brinjal yield by examining these characters.
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Chaudhary et al. (2023) reported high magnitudes of PCV and GCV for non-
reducing sugars and ascorbic acid. Moderate PCV and GCV were recorded for total
fruit yield per plant, average fruit weight, reducing sugars, number of primary branches
per plant, total phenol content and total sugars. High heritability coupled with high
genetic advance in per cent of mean was recorded for ascorbic acid, non-reducing
sugars, reducing sugars, total phenol content, total sugars, average fruit weight, number
of primary branches per plant, total fruit yield per plant and plant height. Thus, there
exists ample genetic variability and as consequence scope of improvement in the
available germplasm of brinjal.

Manogna et al. (2023) revealed that analysis of variance was highly significant
for all the characters under study except for days to 50 per cent flowering. The
magnitude of genotypic coefficient of variation was lower than the corresponding
phenotypic coefficient of variation for all the characters under test. High heritability
coupled with high genetic advance as per cent of mean was recorded in fruit length,
fruit weight, number of fruits per plant, shelf life of fruit and fruit yield per plant.

Patel et al. (2023) studied genetic variability, heritability and genetic advance
for different yield contributing characters in twenty two diverse germplasm of brinjal.
The results indicated existence of considerable amount of genetic variability for all the
characters studied except for plant spread, plant height and days to 50 per cent
flowering. Fruit length, yield/plant and fruit weight exhibited highest values of GCV,
PCV, heritability and genetic advance. Thus, these characters can be effectively
improved through selection.

Vaishnavi ef al. (2023) assessed genetic variability in thirty advanced breeding
lines of brinjal and indicated that the genotypic coefficient of variation and phenotypic
coefficient of variation was high (>20 %) for the number of primary branches at
30 DAT, average fruit weight, whereas, plant height at 30 and 90 DAT, number of
primary branches at 90 DAT, stalk length, fruit yield per plot, estimated fruit yield per
hectare, dry matter content and fruit phenol content showed moderate GCV and PCV.
High heritability coupled with high genetic advance (>20 %) in per cent of mean was
recorded high for all characters except for moisture content indicating that these traits
are controlled by additive gene action.

Verma et al. (2023) assessed twenty four genotypes of brinjal and reported high
PCV and GCV for traits i.e., average fruit weight, number of fruits per plant, number
of fruits per cluster, number of flowers per cluster, fruit girth and fruit length also
showed high heritability coupled with high genetic advance. Traits such as days to first
flowering, days to maturity, days to 50 per cent flowering and fruit stalk length
exhibited moderate GCV and PCV values.
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2.3 Bacterial wilt resistance

Brinjal fruit yield is affected by pests mainly shoot and fruit borer, jassids and
thrips and diseases like bacterial wilt, fusarium wilt, phomopsis blight, little leaf, ezc.,
Biotic stress causes damage throughout the growth and reproductive stages. The most
of the commercially grown cultivars of brinjal are susceptible to bacterial wilt disease.
The first description of Pseudomonas E. F. Smith, causing wilt disease of solanaceous
plants was reported by Smith (1896). In India the first report on bacterial wilt of brinjal
was given by Das and Chattopadhyay (1953) in West Bengal.

Bacterial wilt is a soil borne disease, which is caused by Ralstonia
solanacearum (Smith) strains. It is classified into five races based on their host range
and into five biovars on the basis of differential ability to produce acid from a panel of
carbohydrates. Biovar is a variant prokaryotic strain that differs physiologically and
biochemically from other strains in a particular species. It was first described in 1896
by E. F. Smith. It has wide range of host like tomato, potato, brinjal, chilli, capsicum,
tobacco, ornamentals and weeds. The solanaceous crops are mainly affected by race-1
and race-3.

Bacterial wilt spread by infected soil and debris serve as primary source of
inoculum and infected soil, irrigation water and implements serve as secondary source
of inoculum. It is a non-spore forming, gram (-) negative bacterium do not retain the
crystal violet stain and spread worldwide, in virtually all environments that support life.
They are composed of a thin peptidoglycon cell wall sandwiched between an inner
cytoplasmic cell membrane and a bacterial outer membrane having single cell with a
rod shaped structure and an average size of 0.5 to 0.7 x 1.5 to 2.5 um.

In brinjal, the disease can bring about total destruction of the crop during rainy
season in all brinjal growing areas of Karnataka. In India, the loss in yield due to the
bacterial wilt disease in brinjal as high as 80 per cent (Rao, 1976). Kishun (1987)
recorded loss in yield ranging from 10 to 90 per cent and plant mortality ranging from
10 to 100 per cent in tomato. Shekhawat et al. (1992) reported that, the disease was
wide spread, endemic throughout India. However, the disease is more severe in the parts
of Kerala, Gujarat, Karnataka, Western Maharashtra, Madhya Pradesh, Eastern plains
of Assam and Nicobar islands. In Karnataka, the disease is locally known as Parrya and
Bangadiroga. The disease occurs in both Kharif and Rabi seasons and incidence varies
from 0 to 98 per cent (Gadewar et al., 1991).

There are different sources of bacterial wilt disease resistant lines have been
identified namely S. melongena, S. torvum, S. sisymbrifolium, S. aethiopicum, S.
xanthocarpum, S. toxicarum and S. nigrum (Kalloo, 1994). The resistance depends on
the race prevalence in that particular geographical region. The prevalence of races
diversity of the pathogen makes very difficult to breed elite resistant lines. This could
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be due to the lack of sufficient knowledge about genetics of bacterial wilt disease
resistance and resistant source. Knowledge of pathogen physiology, pathogenicity,
virulence are very essential to develop superior resistant varieties. Investigations on
screening against bacterial wilt in brinjal, tomato and other related crops are briefly

reviewed as under.

Hussain et al. (2005) screened fifteen brinjal accessions in the sick bed pre
inoculated with Ralstonia solanacearum. They reported that the accession EG-203 was
resistant against the bacterium with lowest wilt incidence. The accession EG-193 was

moderately susceptible and remaining accessions were susceptible.

Sharma ef al. (2005) screened 7 parental lines and 23 F; crosses of brinjal in
bacterial wilt-sick plot. They reported that 2 parents 'Swarna Shyamli' ('CH-249") and
'Swarna Pratibha' ("CH-309") and 1 F; cross 'CH-249' x 'CH-792' showed resistant
reaction to wilt with plant survival per cent of 81.7, 80.0, and 81.7, respectively. 1
parent, viz., '"CH -792', and 3 F) crosses, viz., 'CH-309' x'CH-381', '"CH-309' x 'CH-249'
and 'CH-381' x 'Swarna Mani', showed moderately resistant reaction to wilt with plant
survival per cent of 66.7, 66.7 and 68.3 respectively.

Sharma and Kumar (2007) reported that the entries viz., CH-249 (Swarna
Shyamali), CH-309 (Swarna Prathiba), BB-64, JC-8, Arka Nidhi and Arka Keshav
were found durable and stable in resistance to bacterial wilt. However, Swarna Shree,
SM-141 and JC-1 were durable and moderately resistant to this disease, whereas, BB-
60 and SM 6-6 showed instability in resistance to bacterial wilt.

Rahman et al. (2011) screened the cultivars of eggplant against wilt disease and
they reported that, among the eight cultivars viz., Nayantara, Singhnath, Dhundul,
Kazla, Marich Begun Luffa, Kata Begun and Uttara at 55 days after transplanting
(DAT), the cultivar Luffa exhibits the highest bacterial wilt incidence (80%) and the
lowest wilt incidence was recorded in the cultivar Kata Begun (30%).

Bora et al. (2011) screened fourteen promising varieties of brinjal and local ones
for resistance to bacterial wilt. The study revealed that Utsav exhibited lowest bacterial
wilt incidence of 2.23 per cent and 65.80 per cent in the susceptible check Pusa Purple
Long.

Dutta and Rehman (2012) conducted an experiment to identify the resistant
sources against disease. Few tomato varieties and hybrids were screened in naturally
infested farmers’ fields at five different locations. The variety All Rounder was
recorded as resistant with a mortality of 8.98 per cent, four tomato varieties viz.,
Swarakhsha, Rakshak, Trishul and Arka Alok were recorded as moderately resistant.
Varieties Yash F; Hybrid, TO 1458, Hybrid 7610 and F1 Amulya 1744 were found
moderately susceptible and Loknath and Arka Vikash were found highly susceptible.
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Guevarra et al. (2012) screened accessions of eggplant against wilt disease and
reported that among the local accessions tested Mamburao recorded marketable yield
ranged from 13.35 t ha'! during the dry season to 16.61 t ha™! during the wet season, it
out yielded than the commercial check varieties with resistance to bacterial wilt.

Seven genotypes of brinjal viz., Utkal Anushri (BB 45C), Utkal Madhuri (BB
44), Utkal Jyoti (BB 13), BCB 64, Ayeb 2, Soiler and Muktakeshi (susceptible check)
and seven F» generations of tomato viz., Cross 7F2P8, Cross 7F2P-1-2, Cross 4F2P4,
Cross 3F2P-1-1, Cross 4F2P-3, Cross 8F2P-1-1 and Cross 7F2P3 were screened against
bacterial wilt in laboratory conditions. They reported that only three genotypes of
brinjal (Utkal Madhuri, Ayeb 2 and Soiler) and two F» generations of tomato (Cross-
7F2P8 and Cross-8F2P-1-1) showed resistance reaction, which they suggested to utilize
in future breeding programme (Mondal ef al., 2012).

Bacterial wilt caused by Ralstonia solanacearum was the major disease of
brinjal in winter under 'Tilla' (hillock) land condition of Tripura during 2003 to 2005.
The disease affected all 10 tested brinjal varieties, however, among them, 'Singnath'
was the most resistant nearly immune with 0.93 per cent of wilt. The varieties like '88-
40', '88-64' and 'Green Round' were the other three resistant genotypes, while, 'Jhum
Begun' and 'Pongal Green' were highly susceptible (Subrata and Singh, 2012).

An investigation was carried out by Tiwari ef al. (2012) to screen the twenty
genotypes along with two checks in tomato with respect to bacterial wilt resistance.
Among 20 genotypes, Cherry Jaspur showed high resistant reaction (HR); four
genotypes viz., ATL-01-19, Pant T-10 and CO-3 recorded moderately resistant reaction.

Eight local brinjal (Solanum melongena L.) germplasm were screened against
bacterial wilt caused by the pathogen Ralstonia solanacearum by Mondal et al. (2013).
Reported that Midnapore Local and Bhangar were found tolerant to bacterial wilt and
also possess marketable qualitative fruit characters which can be exploited by the
breeder to develop resistant lines.

Gopalakrishnan et al. (2014) screened forty-one eggplant accessions in a sick
plot for bacterial wilt resistance and reported that nine accessions viz., IHR-322, AVT-
IIRES-1, AVT-IIRES-2, AVT-IIRES-4, AVT-IIRES-5, [IHR500-A, BPLH-1, [THR-3
and ITHR-5 showed highly resistant reaction, with no wilting of plants; five accessions
viz., RES-2, RES-5, RES-6, 37-36-4-4 and 36-37-13 showed resistance reaction with
wilt incidence 3.33-10.0 per cent. Two accessions viz., 36-37-3 and 37-4-20 showed
moderately resistant reaction with 11.0 and 12.0 per cent wilt incidence, respectively.
While, 22 accessions were moderately susceptible to highly susceptible with wilt
incidence ranging from 25.45 to 100.0 per cent.

A study was conducted to evaluate nine accessions of brinjal in Initial
Evaluation Trial (IET) and eight accessions in Advance Varietal Trial (AVT) in the wilt
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sick plot. Among the accessions, Arka Nidhi was found most resistant in IET. In AVT,
two entries BEBWRES-05, Arka Nidhi were highly resistant with wilt per cent of 7 and
19 respectively at 120 days interval whereas BEBWRES-2, BEBWRES-4 and SM 6-6
(C) were found moderately resistant with 40 per cent wilt (Kumar et al., 2014).

Pawaskar et al. (2014) screened thirty three varieties of chilli for bacterial wilt
resistance and reported that eleven varieties were moderately resistant while nine were
susceptible, two were highly susceptible and rest others were moderately susceptible.

Nath et al. (2015) assessed forty-seven genotypes of tomato for bacterial wilt
(Ralstonia solanacearum) resistance and reported that highly resistance reaction (HR)
was recorded in Konbilahi (L. pimpinellifolium) followed by resistance reaction (R) in
Sel-35, Sel-19 and Sel-9. These genotypes were considered as a promising breeding

material for development of bacterial wilt resistant tomato variety.

Santhosha et al. (2015) evaluated forty brinjal genotypes by artificial
inoculation using Ralstonia solanacearum inoculum at concentration of 1.0 x 108
cfu/ml (O.Deoo = 0.3) and reported that Arka Nidhi, Haritha, Swetha, Surya, ITHR-3,
ITHR-555, WCGR, R-2588, WL-2230, L-3261, L-3270, L-3272 and Arka Anand were
found to be resistant to bacterial wilt, whereas, IIHR-7, L-3263, L-3268 and L-3269
were moderately resistant. R-2584, R- 2586, R- 2592, L-3260, L-3262, L-3264, L.-3266
and L-3267 were moderately susceptible, R-2580, R-2582, R-2587, R-2591, R-2593
and R-2595 were susceptible and R-2581, R- 2594, R-2589, R-2590, WL-2232, Pusa
Hybrid-6, Arka Shirish, R-2585 and R-2583 were highly susceptible to bacterial wilt.

Aslam et al. (2017) assessed thirty tomato cultivars for their resistance to
bacterial wilt and reported that Early King and Lerica were found resistant (R) and four
viz., Red Hero, Giant Cluster, Red Ruby and Red Stone showed moderately resistant
(MR) reaction. Eleven cultivars showed moderately susceptible and susceptible
reactions while two cultivars (Bonny Best and Roma VF) were highly susceptible (HS)
to the bacterium.

Munish et al. (2017) screened thirty three cross combinations along with
standard check ‘CH-1’of Capsicum annuum L. for resistance against bacterial wilt
(Ralstonia solanacearum). Data were recorded on ten plants of each genotype for their
reaction to bacterial wilt disease. No genotype was found immune. 13 and 11 cross
combinations showed 100 per cent plant survival (resistant) while, 15 and 18 cross
combinations revealed moderately resistant reaction and rest of the crosses were
moderately susceptible/susceptible.

Yadav et al. (2017) screened thirty six genotypes of brinjal against bacterial
wilt disease which included eight parents and twenty eight F; hybrids and they reported
that fifteen genotypes were moderately resistant and thirteen genotypes namely
(Swarna Pratibha, Solanum gilo, Swarna Pratibha x Pant Rituraj, Swarna Pratibha X
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Pusa Purple Long, Swarna Pratibha x BR-112, Swarna Pratibha x CHFB-6, Swarna
Pratibha x CHFB-7, Pant Rituraj x CHFB-6, Pant Rituraj x CHFB-7, Pant Rituraj
x Solanum gilo, BR-112 x CHFB-6, CHFB-6 x CHFB-7 and CHFB-7 % Solanum gilo)

were found to be resistant against wilt.

Biswas and Ghosh (2018) screened twenty brinjal cultivars against bacterial wilt
disease, among twenty, ten were found resistant (R), four moderately susceptible (MS)
and six cultivars were found susceptible (S). Variety Blue Star was found to be most
appropriate in terms of minimum wilt incidence of 4.53 per cent.

Six elite genotypes of eggplant were screened against bacterial wilt in field
conditions and revealed that eggplant genotypes [IHR-7, IHR-500A and CARI-1 were
resistant and can be used for further breeding programme. (Khapte et al., 2018)

Kumar et al. (2018) conducted an experiment to screen eleven lines of tomato
for bacterial wilt resistance in initial evaluation trail (IET) and advanced varietal trial
(AVT) in sick plot. Among the lines, UK Local-2 was resistant while AR-56, AR- 4
and AR-28 showed the wilting population of 11.11, 16.66 and 33.33 per cent,
respectively at IET. While, during AVT maximum resistance was observed in AR-4
(no wilting) followed by AR-29 (11.12 % wilted plant) and UK Local-2 (18.27 % wilted
plant).

Kumar et al. (2018) screened fifty-seven different tomato genotypes against
bacterial wilt by artificial inoculation technique under greenhouse condition. The plants
showing symptoms were examined using ooze test. Seven tomato genotypes viz., RIL-
118, Indam-1004, Arka Samrat, PKM-1, PED, EC-802390 and EC-816105 were found
highly resistant to bacterial wilt.

Neelambika et al. (2018) evaluated ten pre-breeding lines of F4 generation of
cross Green Long x ITHR-3 along with their parents and checks (Arka Anand and Arka
Kusumakar) for bacterial wilt resistance after artificial inoculation. The results revealed
that the progenies of cross viz., 12-36-164-7, 12-36-164-10, 12-36-164-11 and 12-36-
164-14 showed moderate resistance, whereas, 12-36-46-3, 12-36-46-6, 12-36-164-1,
12-36-170-9, 12-36-170-11 and 12-36-170-19 were resistant.

Bhanwar et al. (2019) carried out an experiment to identify the resistant sources
against bacterial disease of brinjal varieties and hybrids. Results revealed that the
variety Hara Gold Improved and Mukta Keshi found resistant. Eight cultivars
(VNR 60, Sakya, Pusa Kranti, Green Round, Super White Long, Pusa Purple Cluster
and Grafted Brinjal) were moderately resistant. Remaining five varieties [VNR 212,
Navina, Mathy 112, White Gucchedar and Green Long (Pahuja)] were moderately
susceptible.

Debanth et al. (2019) screened twenty genotypes of tomato. The results revealed
that five genotypes found to be highly resistant, eight genotypes were resistant, one
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genotype was moderately susceptible, one genotype was susceptible and five genotypes
were highly susceptible in field condition against bacterial wilt.

Manoj et al. (2019) screened thirty accessions of eggplant (Solanum melongena
L.) in a sick plot for bacterial wilt (Ralstonia solanacearum) resistance and reported
that IIHR-500A showed maximum resistance with no wilting symptom while eight
genotypes showed resistant reaction. Three genotypes showed moderately resistant
reaction and another three showed moderately susceptible reaction. The four genotypes
were susceptible and eleven genotypes were highly susceptible.

Singh et al. (2019) evaluated wild Solanum species and cultivated varieties
against Ralstonia solanacearum by drenching inoculum with concentration of
1.0 x10® cfu/ml (O.Dsoo = 0.3) and disease incidence was recorded. The cultivated
varieties IIHR-108, Pusa Purple Long and Rampur Local were identified as susceptible,
whereas, IIHR-7 and CARI-1 were identified as resistant to bacterial wilt.

Sanket et al. (2020) evaluated eight parental lines along with their twenty-eight
Fi1 hybrids against bacterial wilt. Among the parents, two parents CHFT-71 and
CHFT-50, showed moderately resistant reaction. Single cross, CHFT-71 x CHFT-50
showed resistant reaction and four hybrids namely, CHFT-77 x CHFT-71, CHFT-79
x CHFT-50, CHFT-60 x CHFT-50 and H-86 x CHFT-50 showed moderately resistant
reaction and concluded that these parental lines can be utilized for the improvement of
varieties and development of wilt resistant F;’s through hybrid breeding programmes.

Sharma et al. (2020) screened twenty Fi hybrids developed through diallel
mating design along with parents Res-1, Res-2, H-8, Arka Nidhi and Arka Keshav for
bacterial wilt resistance under mid-hill conditions of Himachal Pradesh over the seasons
and the observations were recorded on plant survival. The cross combinations were
found immune, highly resistant and moderately resistant to bacterial wilt and can be
utilized to develop resistant cultivars through crop improvement.

B-Mensah ef al. (2021) screened thirteen-tomato genotypes for bacterial wilt
resistance in screen house and in field and reported that H7996, LA0442 and LA0443
showed low wilt incidence and severity and LA0442 recorded the highest yield. Thus,
LA0442 can be used as a parent for developing a resistant and high yielding variety.

Dossoumou et al. (2021) evaluated twenty one tomato varieties under poly
house and field conditions and reported that Cobra 26 was moderately resistant. The
hybrid varieties Buffalo, Petomech, Tropimech, Sumo, Prado, Ninja, Jaguar, Anaya,
Topaze, Cobra 34, Heinz, Kiara and Euclid were all susceptible.

Ramesh et al. (2021) conducted an experiment to identify resistant lines for
bacterial wilt disease by screening. They reported that lines 262-4, 5-12-1, 66-8-1,
205-1, 12-2-4 and 28-8-5 were promising among the purple types (0 to 4 % wilt).
Among the green types, lines 5-8-1, 93-8-1 and 92-3-7 were promising (0 to 5 % wilt)
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and they demonstrated in farmers field and reported that lines 262-4, 5-12-1, 205-1,
5-8-1 and 12-2-4 were least infected (3 to 17 %).

Sabina et al. (2023) conducted an experiment to evaluate bacterial wilt
resistance among twenty five brinjal genotypes and revealed that Utkal Keshari was
highly resistant followed by Utkal Anushree, BB-67, Kanta Bagan and Arka Neelkanth.
The variety Hazari Local showed wilt symptoms 50 days after inoculation (2.42 %).
Nayagarh spiny brinjal (1.56 %), BB-67 (1.16 %) showed wilt symptoms at 40 days
after inoculation. Kanta Bagan (1.86 %), Utkal Jyoti (1.17%), VNR-5 (3.57 %)
exhibited wilt symptoms 30 days after inoculation. Dhenkanal Local (1.49 %), Utkal
Anushree (1.84 %), Utkal Tarini (3.33 %) showed wilt symptoms 20 days after
inoculation.
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III MATERIAL AND METHODS

The present investigation on "Evaluation of advanced breeding lines of brinjal
(Solanum melongena L.) against bacterial wilt disease" was carried out at the
experimental block of Department of Vegetable Science, College of Horticulture,
Mudigere, Keladi Shivappa Nayaka University of Agricultural and Horticultural
Sciences, Shivamogga, during the period December 2022 to April 2023. The details of
the experimental site, basic experimental material, experimental design, procedures
followed and collection of data on different traits, statistical tools and analytical
procedures used for data analysis are presented in this chapter.

3.1. Geographical location of the experimental site

The experiment was carried out at the College of Horticulture, Mudigere, which
is situated in the Western Ghats and represents the typical hill zone (Zone-9 and
Region-V) of Karnataka and lies at 13.13° North latitude and 75.63° East longitude with

an altitude of 980 m above mean sea level.
3.2 Climatic condition

Mudigere is one of the area which receives heavy rainfall. The total rainfall of
the area is 1150 mm which is distributed for six to eight months which was peak from
June to September. The average annual maximum temperature was 33.11°C and the
minimum was 12.35°C. The average annual maximum relative humidity (99.57 %) and
the minimum relative humidity (50.07 %). The meteorological data for the period of
experimentation was obtained from the meteorological observatory, Krishi Vigyan
Kendra (KVK), Mudigere is furnished in Appendix-I.

3.3 Soil characteristics of the experimental site

The experiment was conducted in red sandy-loam soil. The physical and
chemical composition of the soil is exhibited in Appendix-II

3.4 Experimental details

Experiment I: Performance and variability studies in advanced breeding lines of
brinjal for growth and yield attributes (field experiment)

Location College of Horticulture, Mudigere, KSNUAHS,
Shivamogga

Design Randomized Complete Block Design (RCBD)

No. of Genotypes 20 advanced breeding lines along with three checks

Replications 3

Check varieties Arka Keshav - Long fruit type
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Devanur Local - Long fruit type
Arka Neelanchal Shyama - Round fruit type

Spacing 75 cm x 60 cm
Gross Plot size 3.75m x 3.0 m
Net plot size 225mx1.8m
Number of plants per 25

plot

Season Summer - 2023

Experiment II: Screening of brinjal lines under low-cost polyhouse (pot

experiment)
Location College of Horticulture, Mudigere, KSNUAHS,
Shivamogga
Design CRD (Completely Randomized Design)
No. of Genotypes 20 advanced breeding lines along with three checks
Replications 3
Check varieties Arka Keshav- Long- Resistant

Devanur Local - Long - Susceptible

Arka Neelanchal Shyama - Round - Resistant

Number of plants per pot | 2
Pot size 21" (21 inches)

Season Summer - 2023

3.4.1 Experimental design and layout

The Experiment I was laid out in a randomized complete block design and
Experiment II in completely randomized design with twenty advanced breeding lines
and three checks replicated thrice.

3.5 Cultural operations

The details regarding the various cultural operations carried out during the
investigation are furnished below.
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Figure 1. Plan and layout of the experimental plot



Table 1. List of advanced breeding lines and checks used for the study

SI. No. Breeding lines S1. No. Breeding lines
1 CHMB-1 13 CHMB-16
2 CHMB-2 14 CHMB-17
3 CHMB-3 15 CHMB-18
4 CHMB-4 16 CHMB-19
5 CHMB-5 17 CHMB-20
6 CHMB-6 18 CHMB-21
7 CHMB-7 19 CHMB-23
8 CHMB-8 20 CHMB-26
9 CHMB-9 CHECK-1 Arka Keshav
10 CHMB-10 CHECK-2 Arka Neelanchal
Shyama
11 CHMB-11 CHECK-3 Devanur Local
12 CHMB-13

Note: Advanced breeding lines generated from different crosses viz.,

1. CHMB-1 to CHMB-13 : Surya x Utkal Anushree

2. CHMB-16 to CHMB-23 : Sarparam Vanga x Haritha

3. CHMB-26 : Pusa Shyamala x Haritha

*CHMB-College of Horticulture Mudigere Brinjal
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Experiment [

3.5.1 Nursery preparation

Seeds of twenty advanced breeding lines and three checks were treated with
Bavistin (1 g/ kg seeds) and sown in 98 celled pro trays with the coco peat as growing
media. The media was mixed with Bavistin (20 g/ 10 kg of cocopeat) to avoid mortality
of seedlings due to damping off. After 2 weeks of germination, the young seedlings
were sprayed with DAP (1 g / L of water) 2-3 times in a week interval. All the
recommended cultural practices like irrigation, spraying and drenching were followed
to raise good quality and healthy seedlings.

3.5.2 Transplanting and aftercare

Thirty days old seedlings were transplanted into the experimental plots after
allotting entries randomly in each block. Before transplanting, healthy and uniform
seedlings were selected and these seedlings were dipped in Bavistin (2 g / L) for two
minutes to control soil-borne pathogens. Immediately after transplanting, the field was
irrigated lightly. The remaining half dose of nitrogen was top-dressed 30 days after
transplanting. Standard crop production practices were followed as per recommended
package of practices for brinjal.

3.5.3 Preparation of experimental plots

The experimental land was bought to a fine tilth by 2-3 ploughing and
harrowing. The plot was applied with FYM (20 t / ha) and the recommended fertilizer
dose of 125:100:50 kg NPK per hectare. According to the package of practices, half
dose of N and full dose of P and K were applied in the form of urea, single super
phosphate and muriate of potash at the time of final harrowing and mixed thoroughly
in the soil.

Experiment II

3.5.4 Sub culturing of Ralstonia solanacearum

Ralstonia solanacearum culture was brought from the division of plant
pathology, Indian Institute of Horticultural Research, Bengaluru. The culture was sub
cultured on dilution plating on Triphenyl Tetrazolium Chloride (TTC) agar medium.
One hundred microliters of the diluted bacterial suspension was poured onto the surface
of solidified Triphenyl Tetrazolium Chloride agar (TTC) medium (Kelman, 1954) in
sterilized Petri plates. The culture was spread onto the surface of the TTC medium with
a sterilized spreader. The inoculated plates were incubated at 28°C for 48 hours. At the
end of the incubation period, the plates were observed for the development of well-
separated irregularly shaped, fluidal, dull-white colonies with a slight red center typical

of virulent R. solanacearum colonies. The concentration of the inoculum was adjusted
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to 0.3 optical density (OD) at 600 nm wave length (approximately 1.0 x 10% cfu/ml)
using a spectrophotometer.

3.5.5 Sterilization of soil

Sandy loam soil, free of stubble and stones was collected from the field of
College of Horticulture, Mudigere. The soil was mixed thoroughly with 1:1 proportion
of soil and sand. The mixture was sterilized with formaldehyde at 4 per cent. The soil
was sprinkled with formaldehyde and covered with a plastic sheet. After 72 hours, the
plastic sheet was removed and the soil was watered to remove fumes of the chemical.
The plastic pots are filled with sterilized soil.

3.5.6 Nursery

The nursery was raised in 98 cells plastic protrays filled with sterilized coco-
peat. Protrays were slightly watered before sowing. Sowing was done at about one cm
depth and then irrigated. Protrays were covered with plastic cover in order to ensure
proper germination of seeds for five days and later it was removed. Care was taken by
irrigating the seedlings twice daily and also nutrient 19:19:19 was sprayed at the rate
of 1 g/liter of water for proper growth of the seedlings.

3.5.7 Transplanting

Thirty five days old seedlings of twenty three genotypes were transplanted in a
plastic pots filled with sterilized soil and aftercare was taken according to the package
of the practice.

3.5.8 Inoculation of Ralstonia solanacearum

A total of twenty three different genotypes were inoculated with the culture of
R. solanacearum by drenching 5.0 ml of bacterial suspension (1.0 x 10® cfu/ml) to the
soil around root zone with the help of micropipette. Before inoculation, the roots were
slightly severed by inserting a sharp knife 1.0 cm away from the stem. Root severing
was done to ensure bacterial penetration through roots.

3.6 Observations recorded
Experiment [

The experimental observations were recorded on randomly selected tagged
plants from the net plot area. The characters studied and the procedure adopted for
recording observations for different characters are furnished below.

3.6.1 Growth and Flowering parameters

3.6.1.1 Plant height (cm)
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The length of the main stem from the ground level to the apical bud was
recorded using meter scale at 30, 60 and 90 days after transplanting from five randomly
selected tagged plants and expressed in centimeters.

3.6.1.2 Number of primary branches per plant

The total number of branches borne at the leaf axils on the main stem in tagged
plants was counted at 30, 60 and 90 days after transplanting.

3.6.1.3 Days to first flowering

Days for first flowering was recorded by counting the number of days from the
date of transplanting to the day on which the first flower bloomed.

3.6.1.4 Days to fifty per cent flowering

Number of days required for flowering of fifty per cent plants from

transplanting in a given plot was recorded.

3.6.1.5 Number of flower clusters per plant

The number of flower clusters per plant was recorded from five randomly
selected tagged plants at the time of peak stage of flowering and the average was
worked out.

3.6.1.6 Number of flowers per cluster

The number of flowers per cluster was recorded from randomly selected three
flower clusters on each tagged plant at the time of peak stage of flowering and later

averaged to obtain mean values for each treatment.

3.6.1.7 Number of fruits per cluster

The number of fruits per cluster was recorded from randomly selected three fruit
clusters on each tagged plant from each plot at the time of peak stage of fruiting and
later averaged to obtain mean values for each treatment.

3.6.1.8 Fruit setting percentage

It is the ratio of the number of flowers appeared on the plant to that of the
flowers that turned into fruits, describing whether the flowers on a plant produced fruit

or not after pollination.

3.6.1.9 Days taken for first picking

The number of days taken from the date of transplanting to the days on which
the first fruit picked was recorded.

3.6.2 Yield parameters

The yield parameters studied and techniques adapted to record the observations
are represented below.
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3.6.2.1 Number of fruits per plant

The number of fruits per plant was computed by adding the number of fruits of
all pickings in each plant.

3.6.2.2 Fruit length (cm)

The length of five randomly selected fruits was recorded from the joint of calyx
to the apex was measured in centimeters using a scale at peak fruiting stage and the

average was calculated.

3.6.2.3 Stalk length (cm)

The stalk length of five randomly selected fruits was measured by using a meter
scale in centimeters at peak fruiting stage and the average values were worked out.

3.6.2.4 Fruit diameter (mm)

The diameter of five randomly selected fruits was measured with the help of
vernier caliper at the widest point of the fruits in millimeter at peak fruiting stage and

the average was calculated.

3.6.2.5 Average fruit weight (2)

Average fruit weight was calculated by adding the weight of the fruit of all the
pickings and divided by the total number of fruits and expressed in grams.

3.6.2.6 Fruit vield per plant (kg)

The fruit yield per plant was computed by adding the weight of the fruit of all
the pickings in each plant and expressed in kilograms per plant.

3.6.2.7 Fruit yield per plot (kg)

The total yield per plot was computed by adding the weight of the fruits of all
the plants in a plot and expressed in kilograms.

3.6.2.8 Estimated fruit vield (t/ha)

The total yield per plot was multiplied with total number of plants
accommodated per hectare to obtain yield per hectare.

3.6.3 Quality and Biochemical parameters

3.6.3.1 Fruit shape

The shape of fruits was noted at edible maturity stage based on visual
appearance as round, oval, oblong and cylindrical shapes recorded for all advanced
breeding lines.

3.6.3.2 Fruit color
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Color of fruits was recorded at edible maturity stage based on visual appearance
as purple, deep purple, light purple, purplish green, green, light green, dark green and
greenish purple.

3.6.3.3 Fruit spininess

Spines on the pedicel were judged by moving the fingers on the fruit surface

and categorized into presence or absence.

3.6.3.4 Dry matter content (¢/ 100 g)

Fresh weight of the fruit was noted and fruit samples were cut into pieces and
kept in hot air oven for obtaining dry weight. The samples were dried at 60°C till
constant weight of samples was achieved over the two subsequent observations and dry
weight of the fruits was recorded and dry matter content in fruits was worked out as
follows:

Final dry weight of the sample (g)
X

Dry matter content = 100

Initial fresh weight of the sample (g)
3.6.3.5 Moisture Content (g / 100 g)

Moisture is determined by the Ohaus Instant Moisture Analyzer (MB45,
Parsippany, NJ, USA) in which water in the fresh fruits or crude extract was
evaporated until the mass is constant.

3.6.3.6 Fruit phenol content (mg /100 g)

Total phenolic contents were determined using Folin-Ciocalteu reagent and
expressed as Gallic Acid Equivalents (Singleton and Rossi, 1965). Folin-Ciocalteu
reagent contains metals like polytungsten. Phenol content from the sample reduces
the metal and change color from yellow to Prussian blue. The intensity of the color
is directly proportional to the phenolic content.

The extracts were diluted with the same solvent used for extraction, to a
suitable concentration for analysis and 0.5 ml of commercial Folin-Ciocalteu reagent
was added. The contents were mixed well and kept for 5 min at room temperature
followed by addition of 1 ml of 20 per cent aqueous sodium carbonate. After
incubation at room temperature for 90 minutes, the absorbance of the developed blue
color was read at 760 nm using spectrophotometer against reagent blank and results
were calculated as Gallic Acid Equivalents (mg / 100 g) of sample.

3.6.4 Observation of pests

3.6.4.1 Incidence of shoot and fruit borer (%)

Number of plants infested

% Incidence of shoot and fruit borer= x 100
Total number of plants
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Experiment II

As per Hussain et al. (2005), bacterial wilt symptoms and total number of wilted
plants per genotypes were recorded on a 0-5 scale, with minor modifications. Based on
the percentage of wilted plants, accessions were categorized as highly resistant to highly
susceptible.

3.6.5 Per cent disease incidence (PDI) of bacterial wilt

Number of plants infected

o . 1 1t =
% Incidence of bacterial wilt Total number of plants

3.7. Statistical analysis

The details of the statistical procedure adopted for analysis of the data recorded
on checks and advanced breeding lines of brinjal to get an idea of the nature of
magnitude of variation are presented below.

3.7.1 Mean

Mean is the sum of all observations in a sample divided by the number of
observations (n)

Mean = ), %
Where,
Xi = i™ observation of a population
n = Number of observations
3.7.2 Range

The range is the minimum and maximum values of the observations in a sample
of a genotype.

3.7.3 Analysis of variance

Source of Degree of Sum of
L. Mean sum of squares Feal
variation freedom squares
Treatment (t-1) St M= S¢/ (t-1) M¢ M.
Replications (r-1) Sr M= S/(r-1) M,/Me
Error (r-1) (t-1) Se M. = Se/(r-1) (t-1)
Total (tr-1) St

The data on various biometric observations collected during the study were
subjected to statistical analysis using Fischer's method of analysis of variance technique
as given by Panse and Sukhatme (1967). The significance of treatment mean squares
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and replication mean squares were tested by comparing with error mean squares
referring to "F" table values at the 5 per cent level of probabilities.

Where,
r = Number of replications
t = Number of treatments
S = Sum of squares due to replications
St = Sum of squares due to treatments
Se = Sum of squares due to error
St = Total sum of squares
M; = Mean sum of squares due to replications
M; = Mean sum of squares due to treatments
M. = Mean sum of squares due to error

The replication and entries mean sum of squares was tested against error mean
squares by the 'F' test at (r-1), (r-1) (t-1), and (t-1) degree of freedom for RCBD at a 5
per cent level of significance.

3.7.4 Standard error

It i1s the measure of uncontrolled variation present in a sample which was
estimated by dividing the standard deviation (SD) by the square root of the number of
observations (n) in the sample and was denoted by SE.

o 5D
~

3.7.5 Critical difference

Critical difference (CD) was calculated by multiplying the SE with table ‘t’
value at 5 per cent and 1 per cent of probabilities for error degrees of freedom. The
critical difference was calculated as,

CD=,/2 XS.Em Xt (a,df))
Where,
a - the level of significance (5 and 1 per cent)

df - degrees of freedom.
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Plate 3. General view of the experimental plot of experiment Il



Table 2. Bacterial wilt disease scoring scale

SI. No. Disease incidence (%) Scale Disease reaction
1 No wilt symptom (0%) 0 Highly resistant (HR)
2 1 — 10% wilted plants 1 Resistant (R)
3 11- 20 % wilted plants 2 Moderately Resistant (MR)
4 21- 30 % wilted plants 3 Moderately Susceptible (MS)
5 31- 40 % wilted plants 4 Susceptible (S)
6 >40% wilted plants 5 Highly Susceptible (HS)
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3.7.6 Variance

Variance is defined as the average of the standard deviations of individual
observation from the mean. It is expressed as the sum of squares of the deviations of all
observations of a sample from its mean and divided by (n-1), where 'n' is the number

of observations. It is estimated by the following formula:

YxZ-(Tx0)x?%/n
(n-1)

Variance =
Where,
x; =i observation of a population

n = number of observations

3.7.7 Standard deviation (SD)

The Standard deviation was calculated

as,

SD=+/Variance

3.7.8 Estimation of genetic variability parameters

The variability for different quantitative and qualitative traits in brinjal was
estimated in the advanced breeding lines as detailed below.

3.7.8.1 Phenotypic, genotypic and environment variances

Variance due to genotype, phenotype and environment were computed as follows.

Treatment MSS—Error MSS
r

a. Genotypic variance (czg) =

b. Environmental variance (csze) = Error mean sum of squares

2 2

c. Phenotypic variance (Gzp) =o0°g to°¢
Where, ‘r’ is the number of replications.

3.7.8.2 Phenotypic and genotypic coefficient of variation

Phenotypic coefficient of variation (PCV) and genotypic coefficient of
variation (GCV) for all the characters were calculated according to the formula

provided by Burton and Devane (1953).

2
a. Phenotypic coefficient of variation (PCV %) = 22100

N
>

(e

o]

b. Genotypic coefficient of variation (GCV %) = x 100

><||

Where,

o’p = Phenotypic variance
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o’g = Genotypic variance
X = Mean

PCV and GCV were classified as shown below following the method suggested
by Robinson et al. (1949)

0-10 % = Low
>10-20 % =Moderate
>20 % = High
3.7.8.3 Heritability (h’ broad sense)

Broad-sense heritability was estimated for all the traits using the following

formula of Johnson et al. (1955).
2

b (%) ==
Where,
h2 (b) = Heritability (broad sense) expressed in per cent
o’g = Genotypic variance

o’p = Phenotypic variance

The heritability percentage was categorized as low, moderate and high as
suggested by Robinson et al. (1949) and is given below.

0-30 % = Low
>30-60 % = Moderate
>60 % = High

3.7.8.4 Genetic advance (GA)

The extent of genetic advance was estimated by using the following
formula of Johnson et al. (1955).

GA =h? x K x op
Where,
h’= Heritability estimate

K= Selection differential at given intensity (which is equal to 2.06 at 5 %
intensity of selection)

op = Phenotypic standard deviation
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3.7.8.5 Genetic advance as per cent over mean (GAM)

Genetic advance as per cent over mean was assessed by using the
following formula.

G
Genetic advance as per cent over mean = ——— X 100
p Grand Mean

Genetic advance as per cent over mean was grouped into low,
moderate and high as given below following the method of Johnson et al.
(1955).

0to 10 % = Low
>10 to 20 % = Moderate
>20 % = High
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IV EXPERIMENTAL RESULTS

The main objective of the present study was to assess the performance, genetic
variability, heritability (broad sense), genetic advance of different characters and to
screen for bacterial wilt resistance in advanced breeding lines of brinjal. The results

obtained from the present study have been grouped under the following subheadings.
4.1. Analysis of variance

4.2. Performance of advanced breeding lines

4.3. Genetic variability studies

4.4. Screening against bacterial wilt disease

4.1. Analysis of variance

The analysis of variance (Table 3 and 4) showed significant mean sum of
squares in breeding lines for all quantitative traits indicating that sufficient genetic
variability exists among various lines for these traits. Thus, further analysis was carried
out for all the quantitative traits. However, mean sum of squares in replications was not
significant for any of the traits under study showing that there was no variation among
replications.

4.2 Performance of advanced breeding lines

The mean performance of twenty advanced breeding lines of brinjal along with
three checks for twenty two characters were presented in Table 5 to 12

4.2.1 Plant height (cm) at 30 DAT

Plant height at 30 days after transplanting in advanced breeding lines ranged
from 17.32 cm to 30.27 cm with the average mean value of 23.41 cm. The line
CHMB-6 has recorded the maximum plant height of 30.27 cm which was on par with
CHMB-2 (28.66 cm), followed by CHMB-17 (27.08 cm) and the minimum plant height
during thirty days after transplanting was recorded by the genotype Arka Neelanchal
Shyama (17.32 cm).

4.2.2 Plant height (cm) at 60 DAT

The plant height at 60 DAT in advanced breeding lines of brinjal ranged from
37.96 cm to 54.53 cm with the average mean value of 46.22 cm. Among the different
lines, the line CHMB-6 (54.53 cm) recorded the highest plant height which were on par
with CHMB-2 (53.29 cm), CHMB-9 (52.48 cm) followed by CHMB-11 (51.22 cm),
CHMB-17 (49.16 cm). Whereas, the genotype Arka Neelanchal Shyama (37.96 cm)
recorded the minimum plant height.
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Table 5. Performance of advanced breeding lines of brinjal for morphological

parameters
. Number of primar
Treatments Plant height (cm) at branch(l:s at '
(Breeding lines) 30 60 920 30 60 920

DAT DAT DAT DAT DAT | DAT
T1 | CHMB-1 23.77 44.68 59.10 4.99 9.94 12.45
T, | CHMB-2 28.66 53.29 66.35 6.02 1440 | 17.52
T3 | CHMB-3 22.40 48.84 60.38 4.97 9.67 12.01
T4+ | CHMB-4 24.72 49.22 57.30 421 9.08 11.35
Ts | CHMB-5 20.44 39.76 50.14 3.63 8.13 11.04
Te¢ | CHMB-6 30.27 54.53 67.12 5.29 13.12 | 15.11
T7 | CHMB-7 25.18 50.36 60.99 6.33 10.82 | 13.47
Ts | CHMB-8 19.62 38.25 46.16 3.21 7.13 9.66
To | CHMB-9 25.68 52.48 63.54 5.59 12.57 | 14.01
Tio | CHMB-10 21.48 40.00 54.31 3.49 7.40 10.13
T | CHMB-11 24.86 51.22 62.15 5.45 12.00 | 13.98
T2 | CHMB-13 22.42 49.07 56.32 4.51 8.09 10.33
Tz | CHMB-16 19.38 39.00 49.63 3.79 7.07 9.12
T4 | CHMB-17 27.08 49.16 58.37 4.71 8.46 11.34
Tis | CHMB-18 25.49 48.84 60.18 5.13 10.67 | 12.99
Ti¢ | CHMB-19 23.31 45.10 59.75 4.20 7.47 11.00
T17 | CHMB-20 2191 47.25 61.01 5.05 10.59 | 13.05
Tis | CHMB-21 23.19 43.33 54.81 4.40 7.60 10.62
Ti9 | CHMB-23 21.43 46.18 60.02 5.33 11.33 | 13.38
T2 | CHMB-26 20.11 41.88 52.14 421 8.20 11.11
Ty | (HECKS: 2440 | 4754 | 5431 | 417 | 646 | 933
Ty | ArkaNeelanchal |53 1 3596 | 4620 | 289 | 527 | 725

Shyama

T23 | Devanur Local 25.24 4521 57.37 4.81 7.20 10.66
Mean 23.41 46.22 57.29 4.63 9.25 11.78
S.Em + 0.66 0.99 1.03 0.19 0.47 0.36
CD @ (5%) 1.89 2.81 2.92 0.53 1.34 1.03

DAT — Days after transplanting
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Table 6. Performance of advanced breeding lines of brinjal for days to first
flowering, days to fifty per cent flowering and days taken for first picking

Treatments Days to first Days to fifty per Days taken for
(Breeding lines) flowering cent flowering first picking

T1 | CHMB-1 35.66 42.18 58.49
T2 | CHMB-2 30.16 38.66 54.69
T3 | CHMB-3 36.51 43.89 58.69
T4 | CHMB-4 45.74 52.91 66.80
Ts | CHMB-5 50.13 58.35 73.92
Te¢ | CHMB-6 32.16 39.87 55.97
T7 | CHMB-7 34.16 41.32 57.47
Ts | CHMB-8 51.19 59.44 74.59
To | CHMB-9 33.12 40.11 55.16
T10 | CHMB-10 47.91 54.41 70.16
Tu | CHMB-11 28.22 37.04 54.24
T2 | CHMB-13 52.38 59.88 75.55
T3 | CHMB-16 55.65 62.78 77.92
T4 | CHMB-17 47.83 55.14 69.63
Tis | CHMB-18 36.21 44.50 60.13
Ti6 | CHMB-19 49.90 57.48 74.41
T17 | CHMB-20 46.56 53.32 68.22
Tis | CHMB-21 54.48 61.63 78.37
T19 | CHMB-23 37.50 45.64 59.65
T2 | CHMB-26 56.35 63.54 78.29
Tor | GHECRS: 52.12 59.04 73.16

Arka
T22 | Neelanchal 38.11 46.41 64.22

Shyama
Ty | DeVanur 61.87 67.04 80.39

Local
Mean 44.08 51.50 66.96
S.Em + 2.09 1.75 1.59
CD @ (5%) 5.95 5.00 4.52
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Table 7. Performance of advanced breeding lines of brinjal for number of flower
clusters per plant, number of flowers and fruits per cluster and fruit
setting percentage

No. of flower No. of No. of Fruit
Treatments . .
(Breeding lines) clusters per flowers per | fruits per setting
plant cluster cluster percentage
Ti | CHMB-1 23.36 4.76 2.69 56.81
T, | CHMB-2 27.70 4.34 3.19 73.67
T; | CHMB-3 22.10 3.87 2.13 55.18
T4+ | CHMB-4 20.16 4.28 2.21 51.89
Ts | CHMB-5 16.55 6.57 2.95 45.22
T¢ | CHMB-6 26.01 3.59 2.23 62.76
T7 | CHMB-7 22.21 5.15 3.07 59.84
Ts | CHMB-8 14.53 3.16 1.12 35.51
To | CHMB-9 24 .36 4.60 2.86 62.01
Tio | CHMB-10 15.25 4.00 2.01 50.47
T | CHMB-11 23.48 4.58 2.79 60.80
T2 | CHMB-13 18.18 7.06 2.62 37.29
Tz | CHMB-16 13.65 3.27 1.19 36.40
T4 | CHMB-17 17.13 5.41 2.25 41.79
Tis | CHMB-18 22.16 4.36 2.58 59.00
Tis | CHMB-19 16.13 3.26 1.55 47.99
T17 | CHMB-20 21.53 4.00 2.39 59.80
Tis | CHMB-21 17.24 3.01 1.45 48.22
Ty | CHMB-23 22.23 3.80 2.32 60.95
T2 | CHMB-26 15.48 3.58 1.75 48.93
To | SHECKS: 18.70 427 223 52.60
Arka
T22 | Neelanchal 12.75 3.24 1.14 35.21
Shyama
T,y | Devanur 19.68 4.47 2.18 48.91
Local
Mean 19.59 4.29 2.21 51.79
S.Em = 0.63 0.15 0.10 1.20
CD @ (5%) 1.81 0.44 0.27 3.41
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Table 8. Performance of advanced breeding lines of brinjal for fruit parameters

Treatments Fruit length Fruit diameter Stalk length
(Breeding lines) (cm) (mm) (cm)

T1 | CHMB-I 7.64 37.88 3.54
T2 | CHMB-2 10.56 42.87 3.13
T3 | CHMB-3 5.87 39.72 2.98
T4 | CHMB-4 6.52 43.19 3.78
Ts | CHMB-5 7.98 36.51 4.65
Te¢ | CHMB-6 9.43 34.29 3.45
T7 | CHMB-7 10.79 46.25 4.06
Ts | CHMB-8 8.47 35.53 4.85
Ty | CHMB-9 6.41 50.62 3.08
T10 | CHMB-10 7.87 34.19 4.98
T | CHMB-11 11.06 49.09 2.61
T2 | CHMB-13 9.55 35.15 4.61
T3 | CHMB-16 10.69 38.50 4.17
T4 | CHMB-17 8.16 34.16 4.68
Tis | CHMB-18 14.90 36.26 3.24
Ti6e | CHMB-19 10.66 40.21 5.01
T17 | CHMB-20 11.30 44.28 4.12
Tis | CHMB-21 8.25 30.78 5.15
T19 | CHMB-23 6.87 45.87 3.17
T2 | CHMB-26 12.45 29.56 4.96

CHECKS:
T21 | Arka Keshav 13.97 22.48 4.02

Arka

Neelanchal
T22 | Shyama 5.95 67.49 5.01
T23 | Devanur Local 10.99 26.57 4.65
Mean 9.41 39.19 4.08
S.Em + 0.36 1.43 0.11
CD @ (5%) 1.02 4.06 0.30
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Table 9. Performance of advanced breeding lines of brinjal for yield parameters

Treatments N.o. of | Yield per Average | Yield per Est?mzfted
(Breeding lines) fruits per plant fruit wt (g) | plot (kg) fruit yield

plant (kg) (t/ha)
T1 | CHMB-1 25.17 1.45 57.73 35.90 31.87
T, | CHMB-2 37.45 1.78 47.49 44.28 39.42
T3 | CHMB-3 27.59 1.36 49.45 33.98 30.23
T4 | CHMB-4 24.18 1.25 51.90 31.17 27.70
Ts | CHMB-5 20.16 1.10 54.72 27.36 2431
Te¢ | CHMB-6 35.14 1.73 49.28 43.14 38.38
T7 | CHMB-7 29.78 1.48 49.86 36.95 32.82
Ts | CHMB-8 14.76 0.98 66.84 24.37 21.66
Ty | CHMB-9 32.72 1.62 49.56 40.31 35.85
Tio | CHMB-10 24.05 1.09 45.45 27.19 24.20
T | CHMB-11 32.07 1.59 49.98 39.61 35.22
T2 | CHMB-13 19.64 1.20 61.85 29.86 26.54
Ti3 | CHMB-16 17.81 1.01 56.84 25.16 22.36
T4 | CHMB-17 20.17 1.21 60.09 30.12 26.76
Tis | CHMB-18 28.77 1.49 51.75 37.14 33.03
Tis | CHMB-19 18.54 1.25 67.66 31.15 27.72
Ti17 | CHMB-20 28.52 1.47 51.80 36.64 32.59
Tis | CHMB-21 19.81 1.15 58.46 28.39 25.23
Ti9 | CHMB-23 30.45 1.54 50.73 38.31 34.11
T2 | CHMB-26 18.33 1.09 59.66 27.10 24.10
Toy | GHECRS: 21.50 1.20 5599 | 29.81 26.49

Arka
T22 | Neelanchal 13.01 1.13 87.04 28.19 25.04
Shyama

T23 | Devanur Local 19.77 1.06 53.77 26.26 2337
Mean 24.32 1.31 56.00 32.71 29.09
S.Em + 0.83 0.03 1.52 0.77 0.69
CD @ (5%) 2.36 0.08 4.33 221 1.96
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Table 10. Performance of advanced breeding lines of brinjal for biochemical

parameters
Treatments Dry matter Moisture content Fruit phenol
(Breeding lines) content (g/100g) (%) content (mg/100g)

Ti1 | CHMB-1 8.01 92.24 52.03
T, | CHMB-2 9.87 90.21 37.56
T3 | CHMB-3 7.69 92.87 47.25
T4 | CHMB-4 8.21 91.58 44.25
Ts | CHMB-5 6.59 94.87 38.46
Te¢ | CHMB-6 9.58 90.38 41.29
T7 | CHMB-7 12.13 86.97 39.53
Ts | CHMB-8 6.88 94.05 50.67
To | CHMB-9 10.42 88.96 40.37
Ti0o | CHMB-10 8.06 92.18 46.30
Tu | CHMB-11 11.96 87.52 45.27
T2 | CHMB-13 8.57 91.26 35.12
T3 | CHMB-16 7.01 93.76 55.23
T4 | CHMB-17 8.37 91.39 41.57
Tis | CHMB-18 10.69 89.06 43.27
Tis | CHMB-19 8.36 91.43 55.21
T17 | CHMB-20 10.02 90.15 46.25
Tis | CHMB-21 7.97 92.74 49.52
T19 | CHMB-23 9.63 90.55 42.57
T2 | CHMB-26 8.96 91.11 53.49
T | SHECRS: 1038 91.18 72.54

Arka
T22 | Neelanchal 8.51 91.01 51.28

Shyama
Ty | DOVAnUr 8.14 90.76 59.79

Local
Mean 8.96 91.14 47.34
S. Em + 0.21 1.14 1.12
CD @ (5%) 0.60 3.25 3.19
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4.2.3 Plant height (cm) at 90 DAT

The range of plant height at 90 DAT in brinjal lines varied from 46.16 cm to
67.12 cm with the average mean of 57.29 cm. The line CHMB-6 recorded the maximum
plant height (67.12 cm) which was on par with CHMB-2 (66.35 cm), followed by
CHMB-9 (63.54 cm), CHMB-11 (62.15 cm) and the minimum plant height during
ninety days after transplanting was recorded by the genotype CHMB—-8 (46.16 cm).

4.2.4 Number of primary branches at 30 DAT

Number of primary branches at 30 DAT in advanced breeding lines of brinjal
ranged from 2.89 to 6.33 with the average mean of 4.63. Among the different advanced
breeding lines, the highest number of primary branches at 30 DAT recorded in
CHMB-7 (6.33) which was on par with CHMB-2 (6.02), followed by CHMB-9 (5.59)
and CHMB-11 (5.45). Whereas, minimum number of primary branches recorded in the
genotype Arka Neelanchal Shyama (2.89).

4.2.5 Number of primary branches at 60 DAT

Number of primary branches at 60 DAT ranged from 5.27 to 14.40 with the
average mean value of 9.25. The line CHMB-2 (14.40) recorded the maximum number
of primary branches which was on par with CHMB-6 (13.12) followed by CHMB-9
(12.57), CHMB-11 (12.00) and CHMB-23 (11.33). Whereas, the minimum number of
primary branches at 60 DAT was recorded by the genotype Arka Neelanchal Shyama
(5.27).

4.2.6 Number of primary branches at 90 DAT

Number of primary branches at 90 DAT in advanced breeding lines of brinjal
ranged from 7.25 to 17.52 with the average mean of 11.78. Among the different lines,
the line CHMB-2 (17.52) recorded highest number of primary branches at 90 DAT
which was followed by CHMB-6 (15.11) and CHMB-9 (14.01). Whereas, the
genotype Arka Neelanchal Shyama (7.25) recorded minimum number of branches.

4.2.7 Days to first flowering

Days to first flowering from the date of transplanting was recorded and it ranged
from 28.22 days to 61.87 days with a general mean of 44.08 days. The earliest flowering
was observed for CHMB-11 (28.22 days) which was on par with CHMB-2
(30.16 days), CHMB-6 (32.16 days), CHMB-9 (33.12 days) and CHMB-7
(34.16 days), followed by CHMB-1 (35.66 days) and CHMB-18 (36.21 days).
Whereas, Devanur Local (61.87 days) noted delayed flowering.

4.2.8 Days to fifty per cent flowering

Days to fifty per cent flowering was recorded and it ranged from 37.04 days to
67.04 days with the average mean of 51.50 days. The earliest days to fifty per cent
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Plate 4. Variability for fruit characters in advanced breeding lines of brinjal



flowering was observed for CHMB-11 (37.04 days) which was on par with CHMB-2
(38.66 days), CHMB-6 (39.87 days), CHMB-9 (40.11 days) and CHMB-7 (41.32 days),
followed by CHMB-1 (42.18 days) and CHMB-3 (43.89 days). Whereas, the delayed
days to fifty per cent flowering was recorded in Devanur Local (67.04 days).

4.2.9 Days taken for first picking

Days taken for first picking from the date of transplanting was recorded and it
ranged from 54.24 days to 80.39 days with a general mean of 66.96 days. The minimum
number of days taken for first picking was noted in the line CHMB-11 (54.24 days)
which was on par with CHMB-2 (54.69 days), CHMB-9 (55.16 days), CHMB-6
(55.97 days), CHMB-7 (57.47 days), CHMB-1 (58.49 days) and CHMB-3 (58.69 days)
followed by CHMB-23 (59.65 days) and CHMB-18 (60.13 days). Whereas, the
maximum number of days to first picking was reported in Devanur Local (80.39 days).

4.2.10 Number of flower clusters per plant

The number of flower clusters per plant varied from 12.75 to 27.70 with overall
mean of 19.59. The maximum number of flower clusters per plant was found in the line
CHMB-2 (27.70) which was on par with CHMB-6 (26.01) followed by CHMB-9
(24.36) and CHMB-11 (23.48) while, the Arka Neelanchal Shyama (12.75) recorded
minimum number of flower clusters per plant.

4.2.11 Number of flowers per cluster

The number of flowers per cluster ranged from 3.01 to 7.06 with average mean
0f'4.29. The maximum number of flowers per cluster was observed in CHMB-13 (7.06)
which was followed by CHMB-5 (6.57) and CHMB-17 (5.41). While, the minimum
number of flowers per cluster was found in CHMB-21 (3.01).

4.2.12 Number of fruits per cluster

The number of fruits per cluster varied from 1.12 to 3.19 with general mean of
2.21. Among the different advanced breeding lines. The line CHMB-2 (3.19) recorded
maximum number of fruits per cluster which was on par with CHMB-7 (3.07),
CHMB-5 (2.95) followed by CHMB-9 (2.86) and CHMB-11 (2.79). The minimum
number of fruits per cluster was recorded in CHMB-8 (1.12).

4.2.13 Fruit setting percentage

Fruit setting percentage ranged from 35.21 per cent to 73.67 per cent with an
overall mean of 51.79 per cent. The maximum fruit setting percentage was observed in
CHMB-2 (73.67 %) followed by CHMB-6 (62.76 %), CHMB-9 (62.01 %) and
CHMB-23 (60.95 %). The genotype Arka Neelanchal Shyama (35.21%) recorded

minimum fruit setting percentage.
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4.2.14 Fruit length (cm)

Fruit length in advanced breeding lines of brinjal varied from 5.87 cm to
14.90 cm with average mean of 9.41 cm. The maximum fruit length was found in
CHMB-18 (14.90 cm) which was on par with Arka Keshav (13.97 cm), followed by
CHMB-26 (12.45 cm) and CHMB-20 (11.30 cm), while the minimum fruit length was
observed in CHMB-3 (5.87 cm).

4.2.15 Fruit diameter (mm)

Fruit diameter in advanced breeding lines of brinjal ranged from 22.48 mm to
67.49 mm with an overall mean of 39.19 mm. The maximum fruit diameter was found
in Arka Neelanchal Shyama (67.49 mm) which was followed by CHMB-9 (50.62 mm)
and CHMB-11 (49.09 mm). While, the minimum fruit diameter was observed in Arka
Keshav (22.48 mm).

4.2.16 Stalk length (cm)

Stalk length in advanced breeding lines of brinjal varied from 2.61 cm to
5.15 cm with the average mean of 4.08 cm. Among the different lines, the line
CHMB-21 (5.15 cm) recorded maximum stalk length which was on par with
CHMB-19 (5.01 cm), Arka Neelanchal Shyama (5.01 cm), CHMB-10 (4.98 cm) and
CHMB-26 (4.96 cm) followed by CHMB-8 (4.85 ¢cm) and CHMB-17 (4.68 cm).
Whereas, minimum stalk length recorded in line CHMB-11 (2.61 cm).

4.2.17 Number of fruits per plant

The number of fruits per plant ranged from 13.01 to 37.45 with overall mean of
24.32. The maximum number of fruits per plant was found in CHMB-2 (37.45) which
was on par with CHMB-6 (35.14) followed by CHMB-9 (32.72), CHMB-11 (32.07)
and CHMB-23 (30.45). While, minimum number of fruits per plant was found in Arka
Neelanchal Shyama (13.01).

4.2.18 Fruit yield per plant (kg)

Fruit yield per plant in advanced breeding lines of brinjal ranged from 0.98 kg
to 1.78 kg with the average mean of 1.31 kg. Among the different lines, the line
CHMB-2 (1.78 kg) recorded highest fruit yield per plant which was on par with CHMB-
6 (1.73 kg), followed by CHMB-9 (1.62 kg), CHMB-11 (1.59) and
CHMB-23 (1.54 kg). Whereas, the line CHMB-8 (0.98 kg) recorded the minimum fruit
yield per plant.

4.2.19 Average fruit weight (g)

The average fruit weight varied from 45.45 g to 87.04 g with an overall mean
of 56.00 g. Among the different lines. The highest average fruit weight was observed
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in Arka Neelanchal Shyama (87.04 g) followed by CHMB-19 (67.66 g), CHMB-8
(66.84 g), while lowest average fruit weight was found in CHMB-10 (45.45 g).

4.2.20 Fruit yield per plot (kg)

Fruit yield per plot in advanced breeding lines of brinjal varied from 24.37 kg
to 44.28 kg with the average mean of 32.71 kg. Among the different advanced breeding
lines, the line CHMB-2 (44.28 kg) recorded maximum fruit yield per plot which was
on par with CHMB-6 (43.14 kg) followed by CHMB-9 (40.31 kg), CHMB-11
(39.61 kg) and CHMB-23 (38.31 kg). Whereas, the genotype CHMB-8 (24.37 kg)
recorded the minimum fruit yield per plot.

4.2.21 Estimated fruit vield (t/ha)

Estimated fruit yield per hectare in advanced breeding lines of brinjal ranged
from 21.66 tonnes per hectare to 39.42 tonnes per hectare with general mean of 29.09
tonnes per hectare. Among the different lines, the line CHMB-2 (39.42 t/ha) recorded
the maximum estimated fruit yield per ha which was on par with CHMB-6 (38.38 t/ha)
followed by CHMB-9 (35.85 t/ha) and CHMB-11 (35.22 t/ha). Whereas, minimum
estimated fruit yield per ha recorded in the line CHMB-8 (21.66 t/ha).

4.2.22 Dry matter content(mg/100g)

Dry matter content in advanced breeding lines of brinjal varied from
6.59 g/100g to 12.13 g/100g with the average mean of 8.96 g/100g. Among the different
lines, the highest dry matter content was noted in line CHMB-7 (12.13 g/100g) which
was on par with CHMB-11 (11.96 g/100g). Whereas, the line CHMB-5 (6.59 g/100g)
recorded the minimum dry matter content.

4.2.23 Moisture content (%)

Moisture content ranged from 86.97 per cent to 94.87 per cent with an overall
mean value of 91.14 per cent. Among different lines, the maximum moisture content
was found in CHMB-5 (94.87 %) which was on par with CHMB-8 (94.05 %),
CHMB-16 (93.76 %), CHMB-3 (92.87 %), CHMB-21 (92.74 %), CHMB-1 (92.24 %),
CHMB-10 (92.18 %). Whereas, minimum moisture content found in the line CHMB-7
(86.97 %).

4.2.24 Fruit phenol content(mg/100g)

Fruit phenol content in advanced breeding lines of brinjal varied from
35.12 mg/100g to 72.54 mg/100g with general mean of 47.34 mg/100g. The maximum
fruit phenol content was observed in Arka Keshav (72.54 mg/100g) which was followed
by Devanur Local (59.79 mg/100g), CHMB-16 (55.23 mg/100g). Whereas, the line
CHMB-13 (35.12 mg/100g) recorded minimum fruit phenol content.
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4.2.25 Fruit shape, color and spininess

The fruit quality parameters viz., fruit color, shape and fruit spininess were
recorded for various advanced breeding lines of brinjal on the visual observation basis
and is presented in Table 11.

Advanced breeding lines of brinjal varied in the shape of their fruit, which was
categorized into three types: round, oblong, and long. Genotypes of brinjal produce fruit
with a range of colors, including purple, light purple, purplish green, light green, dark
green and greenish purple. Spines on the pedicel were judged by moving the fingers on
the fruit surface and categorized into spiny or non-spiny.

4.2.26 Observation of pests

Based on eye observation symptoms, the prevalence of shoot and fruit borer was
documented and is shown in the Table 12.

4.3 Genetic variability studies

To understand the extent of genetic variability present in advanced breeding
lines of brinjal, phenotypic variance (PV), genotypic variance (GV), phenotypic
coefficient of variation (PCV), genotypic coefficient of variation (GCV), broad-sense
heritability (h?), genetic advance (GA) and genetic advance as per cent of mean (GAM)
concerning the growth and yield related characters were computed and the results are
presented here.

4.3.1 Genetic variability studies in advanced breeding lines of brinjal for growth and

ﬂowering parameters

The estimates of genetic parameters for growth and flowering attributes in
advanced breeding lines of brinjal are presented in Table 13.

4.3.1.1 Plant height (cm) at 30 DAT

Plant height at 30 days after transplanting in advanced breeding lines of brinjal
ranged from 17.32 cm to 30.27 cm with the mean value of 23.41 cm. This trait has
recorded low GV (9.03) and moderate PV (10.35), moderate GCV (12.84 %) and PCV
(13.74 %). The high broad sense heritability (87.29 %) with low genetic advance (5.78)
and high genetic advance as per cent of mean (24.72 %) were observed for this
character.

4.3.1.2 Plant height (cm) at 60 DAT

The range of plant height at 60 days after transplanting in brinjal lines varied
from 37.96 cm to 54.53 cm with general mean of 46.22 cm. The high GV (23.50), PV
(26.43) and moderate GCV (10.49 %) and PCV (11.12 %) were observed for this
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Plate 5. Discoloration of stem Plate 6. Ooze test

Plate 7. Ralstonia solanacearum on Triphenyl Tetrazolium
Chloride (TTC) agar media



Table 11. Performance of advanced breeding lines of brinjal for fruit quality

characters

(Brll:::git:;ellil;is) Fruit shape Fruit colour Spininess
Ti | CHMB-I Oblong Purple Spiny
T: | CHMB-2 Oblong Light green Non-spiny
T3 | CHMB-3 Oblong Purple Spiny
T4 | CHMB+4 Oblong Purple Non-spiny
Ts | CHMB-5 Oblong Light purple Spiny
Te¢ | CHMB-6 Oblong Greenish purple Spiny
T7 | CHMB-7 Oblong Light green Non-spiny
Ts | CHMB-8 Oblong Purplish green Spiny
Ty | CHMB-9 Round Light green Non-spiny
Tio | CHMB-10 Oblong Light purple Non-spiny
Tu | CHMB-11 Oblong Light green Non-spiny
T2 | CHMB-13 Oblong Dark green Non-spiny
Ti3 | CHMB-16 Oblong Purplish green Spiny
Tis | CHMB-17 Oblong Purplish green Non-spiny
Tis | CHMB-18 Long Dark green Spiny
Tie | CHMB-19 Oblong Light green Non-spiny
Tz | CHMB-20 Oblong Light green Non-spiny
Tis | CHMB-21 Oblong Light green Spiny
Ti9 | CHMB-23 Round Dark green Spiny
T2 | CHMB-26 Long Dark green Non-spiny

CHECKS:
T21 | Arka Keshav Long Purple Non-spiny

Arka Neelanchal Greenish with
T22 | Shyama Round purplish tinge Non-spiny
T23 | Devanur Local Long Purple Non-spiny
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Table 12. Incidence of shoot and fruit borer (%) in advanced breeding lines of
brinjal under field condition

(stfgitlgeﬁ:lis) Shoot and fruit borer (%)
T1 | CHMB-1 21.15
T, | CHMB-2 14.87
T; | CHMB-3 22.37
T4 | CHMB-4 25.89
Ts | CHMB-5 32.49
Te¢ | CHMB-6 20.51
T7; | CHMB-7 16.58
Ts | CHMB-8 34.83
Ty | CHMB-9 18.24
Tio | CHMB-10 31.19
T | CHMB-11 17.68
T2 | CHMB-13 28.39
Tz | CHMB-16 35.67
T4 | CHMB-17 26.48
Tis | CHMB-18 20.57
Tis | CHMB-19 29.26
T17 | CHMB-20 19.35
Tis | CHMB-21 38.24
Tiv | CHMB-23 19.04
Tz | CHMB-26 32.01
CHECKS:
T21 | Arka Keshav 31.24
T22 | Arka Neelanchal Shyama 33.61
T23 | Devanur Local 27.46
Mean 25.99
S.Em + 1.14
CD @ (5%) 3.25
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character. Further, estimates revealed high broad sense heritability (88.93 %) coupled
with low genetic advance (9.42) and high genetic advance as per cent over mean
(20.37 %) were observed for this character.

4.3.1.3 Plant height (cm) at 90 DAT

Plant height at 90 days after transplanting in brinjal lines varied from 46.16 cm
to 67.12 cm with an overall mean value of 57.29 cm. This trait has exhibited high GV
(31.35), PV (34.50) and low GCV (9.77 %), moderate PCV (10.25 %). The high broad
sense heritability (90.86 %), moderate genetic advance (10.99) and genetic advance as
per cent of mean (19.19 %) were recorded for this character.

4.3.1.4 Number of primary branches at 30 DAT

The range for number of primary branches at 30 days after transplanting in
brinjal lines was from 2.89 to 6.33 with the mean value of 4.63. This trait has recorded
low GV (0.73), PV (0.84) and moderate GCV (18.52 %), PCV (19.80 %). The high
broad sense heritability (87.50 %) along with low genetic advance (1.65) and high
genetic advance as per cent over mean (35.68 %) were observed for this character.

4.3.1.5 Number of primary branches at 60 DAT

The range for number of primary branches at 60 days after transplanting in
brinjal lines was from 5.27 to 14.40 with the mean value of 9.25. This trait has recorded
low GV (5.33), PV (5.99) and high GCV (24.96 %), PCV (26.47 %). The high broad
sense heritability (88.95 %) along with low genetic advance (4.48) and high genetic
advance as per cent over mean (48.50 %) were reported for this character.

4.3.1.6 Number of primary branches at 90 DAT

In this population, for this trait ranged from 7.25 to 17.52 with general mean of
11.78. This trait has recorded low GV (4.89), PV (5.28) and moderate GCV (18.77 %),
PCV (19.50 %). The high broad sense heritability (92.62 %) along with low genetic
advance (4.38) and high genetic advance as per cent over mean (37.21 %) were
observed for this character.

4.3.1.7 Days to first flowering

The range for days to first flowering ranged from 28.22 days to 61.87 days with
a mean value of 44.08 days. This trait has shown high GV (90.02) and PV (103.09),
high GCV (21.52 %) and PCV (23.03 %). The estimates of high broad sense heritability
(87.32 %), moderate genetic advance (18.26) and high genetic advance as per cent of
mean (41.43 %) were observed for this trait.

4.3.1.8 Days to fifty per cent flowering

All the advanced breeding lines of brinjal have expressed the values for days to
fifty per cent flowering in the range from 37.04 days to 67.04 days with a mean value
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of 51.50 days. This trait has shown high GV (83.86) and PV (93.10), moderate GCV
(17.78 %) and PCV (18.73 %). The high broad sense heritability (90.08 %), moderate
genetic advance (17.90) and high genetic advance as per cent of mean (34.76 %) were
observed for this trait

4.3.1.9 Number of flower clusters per plant

In this population, number of flower clusters per plant varied from 12.75 to
27.70 with an overall mean of 19.59. This trait has exhibited moderate GV (16.37), PV
(17.57) and high GCV (20.65 %), PCV (21.40 %). The high broad sense heritability
(93.15 %) along with low genetic advance (8.04) and high genetic advance as per cent
over mean (41.06 %) were observed for this character.

4.3.1.10 Number of flowers per cluster

Number of flowers per cluster in this population varied from 3.01 to 7.06 with
the mean value of 4.29. This trait has exhibited low GV (1.02), PV (1.09) and high
GCV (23.58 %), PCV (24.39 %). The high broad sense heritability (93.54 %) along
with low genetic advance (2.01) and high genetic advance as per cent over mean
(46.99 %) were reported for this character.

4.3.1.11 Number of fruits per cluster

Number of fruits per cluster varied from 1.12 to 3.19 with a general mean of
2.21. This trait has exhibited low GV (0.36), PV (0.39) and high GCV (27.29 %), PCV
(28.30 %). The high broad sense heritability (92.98 %) along with low genetic advance
(1.20) and high genetic advance as per cent over mean (54.20 %) were observed for this
character.

4.3.1.12 Fruit setting percentage

Fruit set percentage in advanced breeding lines of brinjal ranged from 35.21 per
cent to 73.67 per cent with mean value of 51.79 per cent. This trait has shown high GV
(101.42), PV (105.72) and moderate GCV (19.44 %) and PCV (19.85 %). The high
broad sense heritability (95.94 %) coupled with high genetic advance (20.32) and
genetic advance as per cent over mean (39.23 %) were observed for this character.

4.3.1.13 Days taken for first picking

In this population, days taken for first picking varied from 54.24 days to
80.39 days with the mean value of 66.96 days. This trait has shown high GV (77.60),
PV (85.14) and moderate GCV (13.16 %), PCV (13.78 %). Further, the high broad
sense heritability (91.15 %) coupled with moderate genetic advance (17.32) and high
genetic advance as per cent over mean (25.87 %) were observed for this trait.
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4.3.2 Genetic variability studies in advanced breeding lines of brinjal for vield and

biochemical parameters

The estimates of genetic parameters for yield and biochemical attributes in
advanced breeding lines of brinjal are presented in Table 14.

4.3.2.1 Number of fruits per plant

Number of fruits per plant ranged from 13.01 to 37.45 with a mean value of
24.32. This trait has expressed high GV (43.55), PV (45.61) and high GCV (27.13 %),
PCV (27.77 %). The estimates of high broad sense heritability (95.49 %) coupled with
moderate genetic advance (13.28) and high genetic advance as per cent over mean
(54.62 %) were observed for this character.

4.3.2.2 Average fruit weight (g)

In this advanced breeding lines of brinjal average fruit weight was in the range
of'45.45 g to 87.04 g with an overall mean of 56.00 g. The high GV (77.93), PV (84.86)
and moderate GCV (15.77 %) and PCV (16.45 %) were recorded for this character.
Further, high broad sense heritability (91.84 %) with moderate genetic advance (17.43)
and high genetic advance as per cent over mean (31.12 %) were reported for this
character.

4.3.2.3 Fruit length (cm)

Fruit length in advanced breeding lines of brinjal ranged from 5.87 cm to
14.90 cm with 9.41 cm as a mean value. This trait has shown low GV (6.01), PV (6.39)
and high GCV (26.06 %) and PCV (26.88 %). The high broad sense heritability (93.97
%) coupled with low genetic advance (4.89) and high genetic advance as per cent over
mean (52.04 %) were observed for this character.

4.3.2.4 Fruit diameter (mm)

Fruit diameter in advanced breeding lines of brinjal ranged from 22.48 mm to
67.49 mm with 39.19 mm as a mean value. This character has expressed high GV
(84.55), PV (90.64) and high GCV (23.46 %) and PCV (24.29 %). The high broad sense
heritability (93.27 %) coupled with moderate genetic advance (18.29) and high genetic
advance as per cent over mean (46.67 %) were recorded for this character.

4.3.2.5 Stalk length (cm)

In this population, stalk length of the fruit was in the range of 2.61 cm to
5.15 cm with a mean value of 4.08 cm. For this character low GV (0.62), PV (0.65) and
moderate GCV (19.31 %) and PCV (19.82 %) were recorded. Further, high broad sense
heritability (94.85 %) with low genetic advance (1.58) and high genetic advance as per
cent over mean (38.73 %) were observed for this trait.
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4.3.2.6 Fruit vield per plant (kg)

Fruit yield per plant varied from 0.98 kg to 1.78 kg with a mean value of
1.31 kg. This trait has shown low GV (0.06), PV (0.06) and moderate GCV (17.87 %),
PCV (18.27 %). Further, this character has exhibited high broad sense heritability
(95.68 %) coupled with low genetic advance (0.47) and high genetic advance as per
cent over mean (36.01 %) were recorded for this character.

4.3.2.7 Fruit vield per plot (kg)

In this population, fruit yield per plot varied from 24.37 kg to 44.28 kg with a
mean value of 32.71 kg. This trait has expressed high GV (34.42), PV (36.22) and
moderate GCV (17.93 %), PCV (18.40 %). Further, high broad sense heritability
(95.03 %) coupled with moderate genetic advance (11.78) and high genetic advance as
per cent over mean (36.02 %) were observed for this character.

4.3.2.8 Estimated fruit vield (t/ha)

Estimated fruit yield per hectare in brinjal genotypes varied from 21.66 t/ha to
39.42 t/ha with a mean value of 29.09 t/ha. This trait has shown high GV (27.28), PV
(28.70) and moderate GCV (17.96 %), PCV (18.42 %). The high broad sense
heritability (95.05 %) coupled with moderate genetic advance (10.49) and high genetic
advance as per cent over mean (36.06 %) were observed for this character.

4.3.2.9 Dry matter content (¢/100g)

All the genotypes have expressed the values for this trait in the range of
6.59 g/100g to 12.13 g/100g with a mean value of 8.96 g/100g. This trait has expressed
low GV (2.20), PV (2.33) and moderate GCV (16.54 %), PCV (17.04 %). The high
broad sense heritability (94.21 %) coupled with low genetic advance (2.96) and high
genetic advance as per cent over mean (33.08 %) were observed for this trait.

4.3.2.10 Moisture content

The value for moisture content in this population ranged between 86.97 % and
94.87 % with the mean value of 91.14 %. This character has recorded low GV (2.33),
PV (6.24) and low GCV (1.68 %), PCV (2.74 %). The estimates of moderate broad
sense heritability (37.39 %), low genetic advance (1.92) and low genetic advance as per
cent over mean (2.11 %) were observed for this trait.

4.3.2.11 Fruit phenol content (mg/100g)

The wvalues for fruit phenol content ranged from 35.12 mg/100g to
72.54 mg/100g with the mean value of 47.34 mg/100g. High GV (69.84), PV (73.60)
and moderate GCV (17.65 %), PCV (18.12 %) were observed. This parameter has
recorded high broad sense heritability (94.88 %) along with moderate genetic advance
(16.77) and high genetic advance as per cent over mean (35.42 %).
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4.4 Screening against bacterial wilt disease

Twenty brinjal lines along with susceptible check (Devanur Local) and resistant
checks (Arka Keshav, Arka Neelanchal Shyama) were screened against bacterial wilt
in pot culture in the polyhouse during Summer 2023 and disease scoring was done using
0 to 5 scales as described in the material and methods. The results obtained are
presented in Table 15 and 16.

Among the lines, CHMB-2, CHMB-6, CHMB-9, CHMB-11, CHMB-23, Arka
Keshav (check) were found highly resistant with no wilting of plants and disease
scoring of 0. CHMB-1 (10.00 %), CHMB-3 (6.60 %), CHMB-7 (3.33 %), CHMB-18
(6.66 %) were found resistant with disease scoring of 1. CHMB-4 (13.33 %),
CHMB-5 (16.66 %) CHMB-8 (19.99 %), CHMB-17 (13.32 %), CHMB-20 (16.65 %),
Arka Neelanchal Shyama (13.33 %) were found moderately resistant with disease
scoring of 2. CHMB-10 (23.32 %), CHMB-16 (26.66 %) were found moderate
susceptible with disease scoring of 3. Whereas, CHMB-19 (36.66 %), CHMB-13
(33.68 %), CHMB-26 (40.00 %) were found susceptible with disease scoring of 4.
Remaining two genotypes viz., CHMB-21 (56.68 %) and (66.70 %) Devanur Local
(check) showed highly susceptible reaction with disease scoring of 5.
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Table 15. Screening of brinjal genotypes against bacterial wilt caused by Ralstonia
solanacearum in pot culture

Advanced breeding Disease incidence Reaction Score
lines (%)
T: | CHMB-1 10.00 (18.43)" R 1
T2 | CHMB-2 0.00 (0.28)" HR 0
T3 | CHMB-3 6.60 (14.95)° R 1
T+ | CHMB-4 13.33 (21.41)" MR 2
Ts | CHMB-5 16.66 (24.09)" MR 2
Ts | CHMB-6 0.00 (0.28)" HR 0
T; | CHMB-7 3.33(10.51)° R 1
Ts | CHMB-8 19.99 (26.56)" MR 2
To | CHMB-9 0.00 (0.28)" HR 0
Tio | CHMB-10 23.32 (28.88)" MS 3
T | CHMB-11 0.00 (0.28)" HR 0
Ti2 | CHMB-13 33.68 (35.48)" S 4
Ti3 | CHMB-16 26.66 (31.08)" MS 3
T4 | CHMB-17 13.32 (21.41)" MR 2
Tis | CHMB-18 6.66 (14.95)" R 1
T16 | CHMB-19 36.66 (37.26)" S 4
Ti7 | CHMB-20 16.65 (24.09)" MR 2
Tis | CHMB-21 56.68 (48.86)" HS 5
Ti9 | CHMB-23 0.00 (0.28)" HR 0
T20 | CHMB-26 40.00 (39.26)" S 4
CHECKS: .
T2 | Arka Keshav 0.00 (0.28) HR 0
Arka Neelanchal *
T2 | Shyama 13.33 (21.41) MR 2
T3 | Devanur Local 66.70 (54.83)" HS 5
Mean 20.58
S.Em + 0.57
CD @ (5%) 1.62

* . . . .
Figures in the parenthesis are arc sine transformed values

HR - Highly Resistant, R — Resistant, MR — Moderately Resistant, MS — Moderately
Susceptible, S — Susceptible, HS — Highly Susceptible
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Table 16. Grouping of brinjal genotypes based on disease reaction to bacterial wilt
incidence in pot culture

. Disease
SI. No. | Rating Reactions Genotypes Total
CHMB-2, CHMB-6, CHMB-9,
1 0 HR CHMB-11, CHMB-23, Arka 6
Keshav
) 1 R CHMB-1, CHMB-3, CHMB-7, 4
CHMB-18
CHMB-4, CHMB-5, CHMB-38,
CHMB-17, CHMB-20, Arka 6
3 2 MR Neelanchal Shyama
4 3 MS CHMB-10, CHMB-16 2
5 4 S CHMB-13, CHMB-19, CHMB-26 3
6 5 HS CHMB-21, Devanur Local 2
Grand total 23

HR — Highly Resistant, R — Resistant, MR — Moderately Resistant, MS — Moderately
Susceptible, S — Susceptible, HS — Highly Susceptible
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DISCUSSION




V DISCUSSION

Brinjal is an important vegetable crop grown commercially throughout the
world. Successful cultivation of this crop is hindered due to attack of many diseases.
Among these, bacterial wilt caused by Ralstonia solanacearum is the most devastating
soil borne pathogen in the tropics. In India, it causes serious economic losses of 4.24 to
86.14 per cent (Sabita et al., 2000). In the absence of effective control methods
(chemical, cultural and biological) to address this serious problem, screening for disease
resistance source to this disease reemerges as the most effective method of
management. Genetic variability, which forms the basis for improvement by selection,
can be obtained by pooling genotypes from different geographical regions or by
crossing contrasting parents. The idea of variability in segregating generations gives a
scope for the breeder to carry out the selection and generation advancement. Improving
yield potential of vegetable crops is one of the major endeavours of breeders. So,
assessment of genetic variation is also a vital criterion for initiating fruitful breeding
program as it provides a basis for tailoring desirable genotypes. Until the collected
germplasm is adequately investigated and its traits are explored, it has no practical
significance. Thus, the success of any breeding programme depends upon evaluation of
the trait i.e., yield and yield contributing traits and also identification of the stable
bacterial wilt disease resistance genotype for that particular region is important in
increasing the productivity of eggplant.

Keeping all these in view, the present study was undertaken to study the
performance, variability, screening against bacterial wilt disease in advanced breeding
lines of brinjal. The results obtained and conclusion drawn thereof have been discussed
in the light of available literatures, under the following headings.

5.1. Analysis of variance

5.2. Performance of advanced breeding lines
5.3. Genetic variability studies

5.4. Screening against bacterial wilt disease
5.1. Analysis of variance

The analysis of variance revealed significant differences among the genotypes
for all traits studied which indicated the existence of variability in the germplasm.
Overall high variability existed for most of the traits studied and considerable
improvement could be achieved in most of the traits by selection. However, the analysis
of variance itself is not enough and conclusive to explain all the inherent genotypic
variance in the genotypes. So along with this, there is a need to study the magnitude of
genetic variability available in the population.
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5.2. Performance of advanced breeding lines

It is clear from the experimental results that significant variations were recorded
among the advanced breeding lines of brinjal for the growth, flowering, yield and

biochemical parameters.

5.2.1 Plant height

Significant difference observed for plant height in every growth stage of
advanced breeding lines of brinjal. The line CHMB-6 has recorded the maximum plant
height during thirty days after transplanting, which was on par with CHMB-2 and
minimum plant height was recorded by Arka Neelanchal Shyama. At 60 days after
transplanting maximum plant height was observed in CHMB-6 which was on par with
CHMB-2 and minimum observed in Arka Neelanchal Shyama. During ninety days after
transplanting, the line CHMB-6 recorded the maximum plant height, whereas on par
recorded in CHMB-2 and minimum plant height was recorded by the genotype CHMB-
8. The significant differences recorded in plant height among the brinjal lines could be
due to their specific genetic makeup of plant and its interaction with the environment
as well as differences in apical dominance controlled by the endogenous auxin level of
the lines. The present findings were in conformity with the findings of Bhambure ez al.
(2020), Patel and Chaurasiya (2022), Nikitha et al. (2020), Rajatha et al. (2020),
Praneetha et al. (2021) and Sahu et al. (2022).

5.2.2 Number of primary branches

Number of primary branches per plant is an important character which
contributes to the fruit yield. The higher number of primary branches is a desirable trait
for obtaining higher number of fruits. The line CHMB-7 reported highest number of
primary branches at 30 DAT. Whereas, the line Arka Neelanchal Shyama recorded
minimum number of branches. At 60 DAT, the line CHMB-2 recorded the maximum
number of primary branches which was on par with CHMB-6 and minimum number of
primary branches was recorded by the genotype Arka Neelanchal Shyama. The line
CHMB-2 recorded the highest number of primary branches at 90 DAT and minimum
number of branches was observed in Arka Neelanchal Shyama. The differences in
number of primary branches among the brinjal lines could be attributed due to genetic
makeup of different lines, environmental factors and their differential endogenous
auxin and cytokinin contents which regulate the lateral growth and bud development,
as low auxin and higher cytokinin levels promote lateral growth and bud development
or vice-versa. These findings were similar to those noticed by Saikia et al. (2021), Singh
et al. (2019), Konyak et al. (2019), Sahu et al. (2022), Praneetha et al. (2021), Patel
and Chaurasiya (2022) and Verma et al. (2023).
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5.2.3 Days to first flowering

Earliness in flowering is the desirable character for any crop especially in
multiple harvest crops like vegetables to get early harvest and to fetch better price in
the market. The earliest flowering was noted for CHMB-11. Whereas, the delayed
flowering was observed in Devanur Local. This variation in days for initiation of
flowering among different brinjal lines may be due adaptability of these lines in a
particular environment, better and efficient utilization of nutrients in a relatively hostile
environment which might have resulted in early termination of vegetative phase and
initiation of reproductive phase as compared to late flowering genotypes as well as
difference in genetic makeup which decides the early, mid and late character for
flowering. Above findings regarding the variation in days to initiation of flowering in
different brinjal lines were in conformity with Nirmala and Vethamoni (2016),
Praneetha et al. (2021), Akshay et al. (2018), Bhambure et al. (2020), Sahana et al.
(2020) and Patel and Chaurasiya (2022).

5.2.4 Days to fifty per cent flowering

The line CHMB-11 recorded earliest days to fifty per cent flowering. Whereas,
delayed observed in Devanur Local. This variation is due to genotypic characters of the
plant in association with environment and management practices which decides the
magnitude of earliness, mid or late flowering. Above information were in contrary to
the findings of Paridha et al. (2020), Patel and Chaurasiya (2022), Umesh et al. (2018),
Bisht et al. (2022).

5.2.5 Days taken for first picking

The lines which come in bearing early capture early markets and fetch good
price in market. Days to first harvest is an important yield attributing character in
commercial cultivation point of view. Farmers start getting income as and when the
harvesting is started. Therefore, early harvesting is beneficial to the farmers. The
minimum number of days taken for first picking was noted in CHMB-11. Whereas, the
maximum number of days was observed in Devanur Local. The variation in days to
first harvest is basically due to variation in days for initiation of flowering and days to
fifty per cent flowering. The lines which recorded lesser days for initiation of flowering
and days to fifty per cent flowering commence early harvesting. Similar findings, were
noticed by Akshay et al. (2018), Praneetha et al. (2021), Srivastava et al. (2019),
Paridha et al. (2020), Gotame et al. (2020), Saikia et al. (2021), Bisht et al. (2022) and
Verma et al. (2023).

5.2.6 Number of flower clusters per plant

Maximum number of flower clusters per plant was found in CHMB-2 which
was on par with CHMB-6, while minimum number of flower clusters per plant was
found in Arka Neelanchal Shyama. The variations in flower clusters production among
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brinjal lines could be directly related due to their genetic makeup, environmental
factors, intercultural practices that decides availability of photosynthates and also due
to production of branches. The findings were in conformity with reports of Tripathy et
al. (2017), Sadarunnisa et al. (2018) and Sahu et al. (2022).

5.2.7 Number of flowers per cluster

Maximum number of flowers per cluster was found in CHMB-13, while
minimum number of flowers per cluster was found in CHMB-21. The variations in
flower production among the brinjal lines could be directly related to their genetic
makeup resulting in differential hormonal content and photosynthetic efficiency.
Similar findings have been reported by Kumar et al. (2018), Sadarunnisa et al. (2018),
Praneetha ef al. (2021) and Patel and Chaurasiya (2022).

5.2.8 Number of fruits per cluster

The maximum number of fruits per cluster was observed in the line CHMB-2
whereas minimum number of fruits per cluster was found in CHMB-8. The significant
variations in number of fruits per cluster might be due to differential production of
different flower types (long, medium and short styled) by the different lines which
directly affects the pollination and fertilization and ultimately fruit set. The findings
were in accordance with the reports of Chinthagunti et al. (2018), Kumar ef al. (2018),
Srivastava et al. (2019), Praneetha et al. (2021), Patel and Chaurasiya (2022) and
Lohani et al. (2023).

5.2.9 Fruit setting percentage

The comparison of brinjal lines indicated that they differed significantly for fruit
setting percentage. The maximum fruit setting percentage was observed in CHMB-2.
While, the minimum fruit setting percentage was observed in Arka Neelanchal Shyama.
Flowering and fruit setting are two most important factors determining the yield of
cultivated eggplants, especially the style length which determines the effectiveness of
fruit setting. There are four types of flowers found in brinjal depending on the length
of the style, viz., long styled with big size ovary, medium styled with medium size
ovary, pseudo short styled with rudimentary ovary and true short styled with very
rudimentary ovary. Fruit setting percentage is high in long styled and medium long
styled flowers, while true short styled and pseudo short styled flowers do not set fruits
at all. These findings were in accordance with reports of Kumar er al. (2018),
Chinthagunti et al. (2018), Srivastava et al. (2019), Patel and Chaurasiya (2022),
Sahu et al. (2022) and Lohani et al. (2023).

5.2.10 Fruit length

The maximum fruit length was found in the line CHMB-18. While, the
minimum fruit length was observed in CHMB-3. The significant differences for fruit
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length among the brinjal lines could be attributed due to their genetic makeup as brinjal
varieties are classified into different shapes of fruits as per their differential growth in
terms of length and breadth which is important varietal genetic character and also the
nutrient availability as it directly relates to fruit weight. The variation in fruit length
was also reported by Sharma and Banyal (2016), Akshay et al. (2018), Umesh ef al.
(2018), Praneetha et al. (2021), Sahu et al. (2022), Rajatha et al. (2020), Nanthakumar
and Savitha (2021), Patel and Chaurasiya (2022) and Lohani et al. (2023).

5.2.11 Fruit diameter

The maximum fruit diameter was found in Arka Neelanchal Shyama. While,
minimum was observed in Arka Keshav. Fruit diameter differences among the brinjal
lines is mainly attributed to the genetic potential as fruits of different shapes such as
long, oblong, round are produced by different genotypes. It is also due to variation in
dry matter partitioning ability of plants which could have been further influenced by
the prevailing environmental factors. Similar results were noted by Chaudhary et al.
(2017), Rajatha et al. (2020), Devi and Kanaujia (2020), Nanthakumar and Savitha
(2021), Praneetha et al. (2021), Alam et al. (2021) and Verma et al. (2023).

5.2.12 Stalk length

Among the different lines, CHMB-21 recorded the maximum stalk length.
Whereas, the line CHMB-11 recorded minimum stalk length. This might be due to the
inherent genetic potential of the genotype. Variation of stalk length was also reported
in different brinjal genotypes by Singh et al. (2014), Nanthakumar and Savitha (2021),
Praneetha et al. (2021) and Sahu et al. (2022).

5.2.13 Number of fruits per plant

Fruits per plant are the most important character as it directly influences the
yield of the crop. The maximum number of fruits per plant was found in CHMB-2
which was on par with CHMB-6, while the minimum number of fruits per plant was
found in Arka Neelanchal Shyama. This might be due to inherent character of
genotypes that influence higher number of primary branches per plant, relatively higher
percentage of long styled flowers and more number of fruits per cluster which directly
contributes to more number of fruits per plant. These findings were in accordance to
those recorded by Sanga et al. (2017), Syed et al. (2018), Konyak et al. (2019), Devi
and Kanaujia (2020), Praneetha et al. (2021), Siva et al. (2020), Sahu et al. (2022),
Saikia ef al. (2021), Patel and Chaurasiya (2022) and Lohani et al. (2023).

5.2.14 Fruit yield per plant

Yield being polygenic trait, is a result of component characters like number of
fruits per plant and fruit weight. Significantly, the highest yield per plant was observed
in the line CHMB-2 and on par noted in CHMB-6, while minimum fruit yield per plant
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was found in CHMB-8. Variation observed might be due to difference in genetic
makeup of specific genotype and its ability to perform in specific environment, which
had influenced flowering, fruiting, fruit weight, number of fruits and ultimately the
yield. The variation in number of fruits per plant was also reported by Tripathy et al.
(2021), Akter and Rahman (2020), Arti et al. (2020), Nikitha et al. (2020), Sahu ef al.
(2022), Lohani et al. (2023) and Manogna et al. (2023).

5.2.15 Average fruit weight

Average fruit weight was highest in Arka Neelanchal Shyama whereas the
lowest was recorded in CHMB-10. The variations in fruit weight among the brinjal
lines could be primarily attributed to their genetic makeup controlling fruit shape and
size. Further it could also be directly related to availability of photosynthates for
diversion to the fruit. Maximum fruit weight is one of the main yields contributing
character in brinjal. Similar results were also noticed by, Bisht et al. (2022), Tripathy
et al. (2021), Vhankhande and Singh (2018), Tripathy et al. (2020), Sahu et al. (2022),
and Verma et al. (2023).

5.2.16 Fruit vield per plot and estimated fruit vield

The highest fruit yield per plot and estimated fruit yield per hectare was
recorded in the line CHMB-2. Whereas, the line CHMB-8 recorded minimum fruit
yield per plot and estimated fruit yield per hectare. The fruit yield potential might be
attributed due to the inherent genetic makeup of the genotype and also due to a greater
number of fruits per plant, higher fruit weight, number of fruits per cluster in addition
to comparatively a greater number of primary and secondary branches and adaptability
of the genotype to the local environmental conditions. Similar results were reported by
Vhankhande and Singh (2018), Konyak et al. (2019), Akter and Rahman (2020),
Bhambure et al. (2020), Gotame et al. (2020), Nanthakumar and Savitha (2021), Patel
and Chaurasiya (2022), Sahu et al. (2022) and Lohani et al. (2023).

5.2.17 Dry matter content

Among the different lines, the line CHMB-7 recorded maximum dry matter
content which was on par with CHMB-11. Whereas, the line CHMB-5 recorded
minimum dry matter content. It mainly depends on climatic conditions and intercultural
operations like watering, fertilizer applications, efc., For cooking side dishes, moderate
dry matter content is desirable. It ensures the necessary elasticity and softness of the
finished product. To produce high-quality canned foods, an increased dry matter
content reduces fruit shrinkage in the jar and improves its appearance for a longer time.
It was visually revealed that eggplant genotypes with a high dry matter content have a
glossy surface, strong skin, dense pulp and are more suitable for transportation and
storage. The findings are in accordance with the reports of Reshmika et al. (2016),
Praneetha et al. (2021), Patel and Chaurasiya (2022) and Paridha et al. (2020).

Evaluation of Advanced Breeding Lines of Brinjal (Solanum melongena L.) against Bacterial Wilt Disease 86



5.2.18 Moisture content

The maximum moisture content was found in the line CHMB-5. Whereas, the
line CHMB-7 recorded minimum moisture content. These findings are in accordance
with the reports of Praneetha et al. (2021), Akter and Rahman (2020), and
Srivastava et al. (2019).

5.2.19 Fruit phenol content

The maximum fruit phenol content was observed in Arka Keshav, which was
followed by Devanur Local. Whereas, the line CHMB-13 recorded minimum phenol
content. Eggplant fruits have shown high hydrophilic oxygen radical absorbance
capacity which has been correlated to phenol compounds presence, including
delphinidin as a major component in peel and chlorogenic acid in flesh
(Kandoliya et al., 2015). A considerable variability noted might be due to genetic
factors and growing conditions. It could also depend upon the harvesting stage of the
crop as reported by (Nayanathara et al., 2016). The findings are in accordance with the
reports of Sahana et al. (2020), Reshmika et al. (2016), Sanga et al. (2017), Patel and
Chaurasiya (2022) and Srivastava et al. (2019).

5.2.20 Fruit shape, color and spininess

Fruit morphological diversity appeared to be more promising tool, can be
utilized to differentiate the genotypes. The fruit qualitative parameters viz., fruit colour,
shape and fruit spininess were noted and presented as their typical genetical characters
in Table 11. These characters could be absolutely attributed to their genetic nature
which could have been influenced by the prevailing environmental conditions.

5.3. Genetic variability studies

Estimation of variability parameters in a population is prerequisite for breeding
programme, aimed at improving yield and other important characters under
consideration through appropriate selections. Unless a major portion of variation is
heritable, attempts are made to improve characters by selection would be futile.
The success in a crop improvement programme depends on the ability of breeder to
define and assemble the required genetic variability and select for yield indirectly
through yield associated and highly heritable characters after eliminating the
environmental components of phenotypic variation. Therefore, it is necessary to have
information on both PCV and GCV, to estimate heritability, which to predict the
expected gains through selection.

The range and mean values do not reflect the total variance in the material
studied. Hence, actual variance has to be estimated for the characters to know the extent
of existing variability. Genotypic variance measures the magnitude of genetic

variability present in the crop and phenotypic variance indicates the amount of variation
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which is due to phenotypic values. The absolute values of phenotypic and genotypic
variance cannot be used for comparing the degree of variability in different characters
because the characters differ in the unit of measurement. Hence, the coefficient of
variation (PCV and GCV) which is calculated by considering the respective means has
been used for the comparisons. High values PCV and GCV indicate wider variability
and vice versa. Accordingly, narrow difference between phenotypic coefficient of
variation (PCV) and genotypic coefficient of variation (GCV) implies lesser effect of
environment on the expression of these traits.

Knowledge of genetic advance that is expected by applying selection pressure
to a segregating population is useful in designing effective breeding programme.
Evaluation of segregating progenies helps in estimation of various genetic and non-
genetic components of variance. Heritability is a fraction of variance in phenotypic
expression that arises from genetic effects. The nature of selection units and sampling
errors influence greatly the magnitude of heritability estimates. Heritability estimates
in segregating generations help to know genetic variance, genotype-environment
interaction and the progress expected from selection. A most misleading estimate of
phenotypic variance for yield under natural conditions would have been estimated from
a single test, resulting in the confounding of the interaction variances with progeny
variance. The estimates of genetic advance may be biased upward, if phenotypic
variance contains a fraction of genetic variance due to non-additive effects (dominance
or epistasis) if present (Hansen et al., 2006).

Besides, heritability is the heritable portion of the phenotypic variance. It is an
efficient indicator of the transmission of characters from parents to offspring (Falconer,
1981). For plant breeders, selection of elite genotypes from the diverse genetic
population could be easily achieved through heritability. Heritability suggests plant
breeders about the proportion of improvement of their populations through the genetic
study of plants. In the selected plants, improvement in the mean genotypic value over
the parental population is termed as genetic advance. It helps to measure the genetic
gain under selection. Enhancement of yield and quality of brinjal is attributed by the
simultaneous choice of desirable character combination of genotypes existing in nature
(Lokesh et al., 2013).

According to Johnson (1955), heritability estimates along with the genetic gain
would be more useful than the former alone in predicting the effectiveness of selection.
Therefore, it is essential to consider the predicted genetic advance along with
heritability estimates as a tool in selection programme for better efficiency.

In the present study, for all the characters studied, genotypic coefficient of
variability was lower in magnitude than the phenotypic coefficient of variability. High
values of these characters indicate wider variability and vice versa. Accordingly, a
narrow difference between the phenotypic coefficient of variation (PCV) and genotypic
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coefficient of variation (GCV) implies the lesser effect of environment on the
expression of these traits.

5.3.1 Genetic variability studies in advanced breeding lines of brinjal for growth,

flowering, vield and biochemical parameters

High values of PCV and GCV were observed for the characters like number of
primary branches at 60 DAT, days to first flowering, number of flower clusters per
plant, number of flowers per cluster, number of fruits per cluster, number of fruits per
plant, fruit length, fruit diameter. For comparison and measurement of genetic
variability among different characters GCV is helpful. High GCV and PCV values
indicate large amount of variation and consecutively more scope for improvement
through selection. High GCV indicates, more will be the chance for utilization of that
particular character in the selection programme. These results were in accordance with
the findings of Sharma et al. (2022) for number of fruits per cluster and number of fruits
per plant, Chithra et al. (2020) and Vaishnavi ef al. (2023) for number of branches and
fruits per plant, Verma et al. (2023) and Patel et al. (2023) for fruit length, Pallavi and
Sanjay (2014) for number of flower clusters per plant, Ashish et al. (2019) for fruit
diameter, Shilpa et al. (2018) for days to first flowering, Verma et al. (2021), Konyak
et al. (2020), Begum et al. (2022) Devaraju et al. (2020), Prajapati et al. (2021),
Balasubramaniyam et al. (2021), Srivastava et a/ (2019), Kumar et al. (2022) and Barik
et al. (2021) for number of fruits per plant, Bisht et a/l. (2022) and Sajjan et al. (2021)
for number of flowers per cluster, number of primary branches and number of fruits
per cluster.

Moderate PCV and GCV were registered by the characters like plant height at
30 and 60 DAT respectively, number of primary branches at 30 and 90 DAT, days to
fifty per cent flowering, fruit yield per plant, fruit yield per plot, estimated fruit yield,
dry matter content, fruit phenol content, average fruit weight, days taken for first
picking, fruit setting percentage and stalk length which means that the magnitude of
genetic variation observed was somewhat less for these characters and there is greater
scope for selection to improve upon these characters in the genotypes studied. These
results were in line with the findings of Kumar et al. (2020), Sajjan et al. (2021), Verma
et al. (2021), Prajapati et al. (2021) and Kumar et al. (2022) for plant height. Dhaka
and Soni (2021) for days to fifty per cent flowering, Verma et al. (2023) for days taken
for first picking, Chaudhary et al. (2023) for average fruit weight, fruit yield per plant,
number of primary branches per plant and total phenol content, Vaishnavi et al. (2023)
for fruit yield per plot, estimated fruit yield per hectare, stalk length and fruit phenol
content. Ansari ef al. (2011) for average fruit weight.

Low GCV and moderate PCV was reported in plant height at 90 DAT shows
influence of environment on expression of the trait. These results were in line with the
findings of Shruti ef al. (2019), Vhankhande and Singh (2018) and Sujin et al. (2017).
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Low PCV and GCV were observed for the characters like moisture content
indicating that extent of genetic variation observed was low for this character among
the genotypes studied. Low PCV and GCV showed the narrow genetic base
consequently selection for such characters may not give pleasing results. These results
were in agreement with the findings of Verma et al. (2021), Kumar et al. (2022), Barik
et al. (2021) and Balasubramaniyam et al. (2021).

It is not possible to determine the amount of variation, which is heritable with
the help of phenotypic coefficient of variation and genotypic coefficient variation alone.
The heritability along with genetic advance is more meaningful and helps in predicting
the resultant effect of selection on phenotypic expression.

Estimates of high heritability coupled with high genetic advance as per cent of
mean was recorded for plant height (30, 60 and 90 DAT respectively), number of
primary branches (30, 60 and 90 DAT respectively), days to first flowering, days to
fifty per cent flowering, number of flower clusters per plant, number of flowers per
cluster, number of fruits per cluster, fruit setting percentage, days taken for first picking,
number of fruits per plant, average fruit weight, fruit length, fruit diameter, stalk length,
fruit yield per plant, fruit yield per plot, estimated fruit yield, dry matter content and
fruit phenol content. The results indicate the presence of additive genes in these
attributes and less influence of environmental variation which further suggest reliable
crop improvement through selection based on phenotypic performance for these
attributes would be effective. These results were in agreement with the reports of
Kumar et al. (2022), Manogna et al. (2023) and Patel et al. (2023) for fruit length,
number of fruits per plant and fruit yield per plant, Verma et al. (2021), Srivastava et
al. (2019), Yankanchi et al. (2020) and Sajjan et al. (2021) for flowers per clusters,
number of flower clusters per plant, number of primary branches, number of fruits per
cluster, fruit set percentage, plant height at harvest, number of fruits per plant, fruit
length, stalk length, average fruit weight and fruit yield per plant, Dhaka and Soni
(2021) and Shilpa et al. (2018) for days to first flowering, Vaishnavi et al. (2023)
Sangam et al. (2020) and Chaudhary et al. (2023) for stalk length, yield per plot,
estimated fruit yield, phenol content, Sharma et al. (2022), Gupta et al. (2018), Balas
etal. (2019) and Konyak et al. (2020) for number of primary branches and plant height,
Anbarasi and Haripriya (2021), Prajapati et al.(2021), Balasubramaniyam et al. (2021),
Barik et al. (2021), Begum et al. (2022), Bisht et al. (2022), Kumar et al. (2022) and
Patil et al. (2021) for number of branches, average fruit weight, fruit length, fruit
diameter, number of fruits per plant and yield per plant.

Moderate heritability in broad sense and low genetic advance as per cent over
mean was observed for the character moisture content indicating that this character was

influenced by environment and selection for improvement of this character would be

Evaluation of Advanced Breeding Lines of Brinjal (Solanum melongena L.) against Bacterial Wilt Disease 90



ineffective. Similar reports were illustrated by Verma et al. (2021), Anbarasi and
Haripriya (2021), Sharma et al. (2022), Kumar et al. (2022) and Vaishnavi et al. (2023).

5.4 Screening against bacterial wilt disease

Management of the disease through host plant resistance has been the best
choice in all crop improvement programme. The utilization of resistant cultivars in the
farming system is the most simple, effective and economical method in management of
the disease. Besides this, these resistant cultivars conserve natural resources and reduce
the cost, time and energy when compared to the other methods of disease management.

5.4.1 Per cent disease incidence and disease scoring of advanced breeding lines

Twenty brinjal lines along with three checks were screened in pot culture for
resistance against bacterial wilt. The study revealed that five lines (CHMB-2,
CHMB-6, CHMB-9, CHMB-11, CHMB-23) and check (Arka Keshav) were found to
be immune or highly resistant, whereas four lines (CHMB-1, CHMB-3, CHMB-7,
CHMB-18) showed resistant reaction, five lines (CHMB-4, CHMB-5, CHMB-8,
CHMB-17, CHMB-20) and check (Arka Neelanchal Shyama) showed moderately
resistant reaction, two lines (CHMB-10, CHMB-16) showed moderately susceptible
reaction, three lines (CHMB-19, CHMB-13, CHMB-26) showed susceptible reaction
and a line (CHMB-21) and check (Devanur Local) showed highly susceptible reaction.
This might be due to difference in the degree of resistance to bacterial wilt by different
lines. The results were in agreement with findings of Hussain et al (2005),
Gopalakrishnan et al. (2014), Santhosha et al. (2015), Munish et al. (2017),
Singh et al. (2019), Ramesh et al. (2021) and Sabina et al. (2023).
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Conclusion

In the present study, high PCV and GCV were recorded for number of primary
branches at 60 DAT, days to first flowering, number of flower clusters per plant,
number of flowers per cluster, number of fruits per cluster, number of fruits per plant,
fruit length and fruit diameter.

The high broad sense heritability (>60 %) coupled with high genetic advance as
per cent over mean (>20 %) was recorded for the traits like plant height (30, 60 and 90
DAT respectively), number of primary branches (30, 60 and 90 DAT respectively),
days to first flowering, days to fifty per cent flowering, number of flower clusters per
plant, number of flowers per cluster, number of fruits per cluster, fruit setting
percentage, days taken for first picking, number of fruits per plant, average fruit weight,
fruit length, fruit diameter, stalk length, fruit yield per plant, fruit yield per plot,
estimated fruit yield, dry matter content and fruit phenol content.

The lines CHMB-2, CHMB-6, CHMB-9, CHMB-11 and CHMB-23 are highly
resistant with no wilting of plants.

From overall discussion of the results, it can be concluded that lines CHMB-2,
CHMB-6, CHMB-9, CHMB-11 and CHMB-23 (39.42 t/ha, 38.38 t/ha, 35.85 t/ha,
35.22 t/ha and 34.11 t/ha) were found best which gave high yield and they were highly
resistant to bacterial wilt. The higher yield in these genotypes is attributed due to a
greater number of fruits per plant, plant height at 60 DAT, fruit setting percentage,
number of primary branches at 60 DAT, number of fruits per cluster, fruit diameter and
fruit length. High heritability coupled with high GAM and narrow differences between
GCV and PCV indicating variation observed in these characters is mainly due to
genotypic, so selecting the genotype based on these characters can be done to improve
the yield potential.
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Future line of work

By looking into the salient findings of the study, the future line of work may be
thought of in the following directions.

1. The resistant source can be confirmed by using molecular techniques.

2. Fruit yield and quality over locations and quality assessment of identified lines

can be done.

3. Best lines may be promoted as varieties after multi location and farm trials.
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SUMMARY




VI SUMMARY

The experiment entitled “Evaluation of advanced breeding lines of brinjal
(Solanum melongena L.) against bacterial wilt disease” was undertaken to assess the
performance, level of variability spectrum present in the population and screening
against bacterial wilt disease. The study was conducted at the research field unit,
Department of Vegetable Science, College of Horticulture, Mudigere, Karnataka during
2022-2023. The results gathered in the present study are summarized below.

The analysis of variance (ANOVA) showed highly significant differences
among the different brinjal lines for all the traits studied indicating the presence of
variability among the genotypes.

For morphological parameters, the line CHMB-6 recorded the maximum plant
height at 30, 60 and 90 DAT and the minimum plant height was recorded in Arka
Neelanchal Shyama at 30 and 60 DAT, while at 90 DAT in CHMB-8. The line
CHMB-7 recorded the highest number of primary branches at 30 DAT, while at 60 and
90 DAT in CHMB-2. In contrast, Arka Neelanchal Shyama recorded minimum number
of primary branches.

The minimum number of days taken for flowering, fifty per cent flowering and
for first picking was observed in CHMB-11. Whereas, maximum number of days was
observed in Devanur Local.

The maximum number of flower clusters per plant was observed in CHMB-2,
while minimum in Arka Neelanchal Shyama. The maximum number of flowers and
fruits per cluster were found in CHMB-13 and CHMB-2 respectively. While, minimum
in CHMB-21 and CHMB-8 respectively. The highest fruit setting percentage was noted
in CHMB-2. While, the minimum was found in Arka Neelanchal Shyama.

For fruit parameters, the longest fruit was found in CHMB-18, whereas the
shortest fruit was observed in CHMB-3. The maximum fruit diameter was found in
Arka Neelanchal Shyama, while minimum in Arka Keshav. The line CHMB-21
recorded maximum stalk length and the shortest stalk length was found in CHMB-11.

For yield parameters, maximum number of fruits per plant was found in
CHMB-2 while, the minimum number was found in Arka Neelanchal Shyama. The
highest average fruit weight was observed in Arka Neelanchal Shyama, while lowest
fruit weight was observed in CHMB-10. The line CHMB-2 produced the highest fruit
yield per plant, fruit yield per plot and estimated total fruit yield per hectare and the
lowest recorded in CHMB-8.

For biochemical parameters, the highest dry matter and minimum moisture
content were found in the genotype CHMB-7. Whereas the genotype CHMB-5 had the
lowest dry matter and maximum moisture content. The highest fruit phenol content
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reported in Arka Keshav. Whereas, the genotype CHMB-13 recorded the lowest fruit
phenol concentration.

High values of genotypic as well as phenotypic coefficient of variations
(>20 %) were registered for the characters like number of primary branches at 60 DAT,
days to first flowering, number of flower clusters per plant, number of flowers per
cluster, number of fruits per cluster, number of fruits per plant, fruit length and fruit
diameter. The difference between genotypic and phenotypic coefficient of variation
were also less for above characters suggesting less influence of environment on
expression of these traits.

Moderate PCV and GCV were recorded by the traits like plant height at 30 and
60 DAT, respectively, number of primary branches at 30 and 90 DAT, days to fifty per
cent flowering, days taken for first picking, average fruit weight, stalk length, fruit yield
per plant, fruit yield per plot, estimated fruit yield, dry matter content and fruit phenol

content.

High broad sense heritability (>60 %) coupled with high genetic advance as per
cent over mean (>20 %) was noted for plant height (30, 60 and 90 DAT, respectively),
number of primary branches (30, 60 and 90 DAT respectively), days to first flowering,
days to fifty per cent flowering, number of flower clusters per plant, number of flowers
per cluster, number of fruits per cluster, fruit setting percentage, days taken for first
picking, number of fruits per plant, average fruit weight, fruit length, fruit diameter,
stalk length, fruit yield per plant, fruit yield per plot, estimated fruit yield, dry matter
content and fruit phenol content.

Five lines (CHMB-2, CHMB-6, CHMB-9, CHMB-11 and CHMB-23) are
highly resistant with no wilting of plants.
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VIII APPENDICES

Appendix - I

Monthly mean meteorological data collected and maintained at KVK, Mudigere

for the year 2022 to 2023
Mean Temperature Mean
Month Rain fall O Relative Humidity (%)
(mm) Minimum | Maximum | Minimum | Maximum
September - 2022 294.00 18.76 25.79 95.43 99.50
October - 2022 23.50 18.00 28.01 85.80 99.00
November - 2022 7.50 17.04 28.28 75.97 94.07
December - 2022 14.00 15.73 28.05 63.40 92.83
January - 2023 0.50 12.35 29.20 50.07 96.27
February - 2023 4.50 17.84 29.08 77.00 82.71
March - 2023 5.00 23.94 24.21 66.63 78.67
April - 2023 10.00 18.30 33.11 62.70 95.93
May - 2023 76.00 19.93 30.92 81.43 98.07
June - 2023 101.00 20.10 27.23 92.30 97.73
July - 2023 553.00 19.91 24.04 97.03 99.57
August - 2023 61.00 19.01 26.63 90.23 98.97
Total 1150 - - - -
Average - 12.35 33.11 50.07 99.57
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Appe

ndix - II

Physical, chemical properties and fertility status of experimental site

SI. Particulars Values Method employed
No.
Physical
properties
L. Coarse sand (%) 43.60
2. | Fine sand (%) 23.90 | International pipette method
(Piper, 1966)
3| Silt (%) 19.30
4- 0
Clay (%) 13.20
Chemical
properties
1. Soil pH 488 pH meter (Jackson, 1967)
5 Conductivity bridge
" | Electrical conductivity (dsm™) |  0.15 (Jackson, 1967)
Alkaline permanganate
3. | Available nitrogen (kg / ha) 288.00 method (Subbaiah and
' Asija, 1956)
Bray’s method
4| Available phosphorus (kg /ha) | 32.00 (Jackson,1967)
Neutral Normal Ammonium
5. | Available potassium (kg / ha) 177.00 Acetate method by (Jackson,
' 1967)
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Appendix — I1I

List of symbols and abbreviations used

Symbols Abbreviations
et al. And other
cm Centimeter
kg Kilogram
No. Number
°C Degree centigrade
Df Degree of freedom
g Gram
% Per cent
PCV Phenotypic coefficient of variation
GCV Genotypic coefficient of variation
h? (bs) Heritability in broad sense
GA Genetic advance
GAM Genetic advance over mean
Viz. For example
ie. That is
GV Genotypic variance
PV Phenotypic variance
mg Milligram
mm Millimeter
DAP Di-ammonium phosphate
L Litre
t Tonnes
ha Hectare
NPK Nitrogen, Phosphorus, Potassium
FYM Farm Yard Manure
ml Millilitre
DAT Days after transplanting
@ At the rate of
/ Per
cm? Centimeter square
cfu Colony forming unit
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