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Abstract

In the development of brinjal hybrids, heterosis has been extensively used. Despite the fact that India is a
significant producer with a diverse range of brinjal varieties, it lags behind other nations in terms of
productivity, owing to a lower utilization of hybrids than other countries. The present investigation was
carried out at Experimental Farm, Department of Vegetable Science, Dr YS Parmar University of
Horticulture and Forestry, Nauni, Solan-173 230 (HP) during Kharif 2019. Eight parents (Six lines and
two testers) were selected on the basis of divergence and mated in line x tester design to measure
heterosis for different yield attributes. The check used for the estimation of standard heterosis was PBH-
4. All the resultant twelve hybrids exhibited wide variation among them for different characters under
study. Most of the hybrids exhibited positive heterobeltiosis and standard heterosis in desirable direction.
Among lines 1IVBL-116-131, DBR-8 and Jawahar Brinjal; and among testers PPC was the best general
combiners for yield and yield attributing characters and hence these lines can be used in multiple crosses
and their segregating population. Based on heterosis per cent, most promising cross combinations were
DBR-8 x PPC, IVBL-116-131 x PPC, IVBL-116-131 x PPL and Jawahar Brinjal x PPC which
performed well for majority of traits. Hence, these hybrid combinations can further be tested at multiple
locations and could be utilized for future hybrid brinjal breeding.
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Introduction
With the exception of high altitudes, brinjal or eggplant (Solanum melongena L, 2n=2x=24) is
a widespread and widely cultivated vegetable crop of Solanaceae family. It is grown in
Central, Southern and Southeast Asia, as well as several African countries. The immature and
tender fruits are used in different Indian cuisine like Pakoras, Bharta and in curries (Singh et
al., 2014) 211 which makes it versatile and most common vegetable crop in India. Being
primary centre of origin, India has accumulated a wide range of variability in this crop. Brinjal
is grown on 0.67 million hectares in India, with an annual production of 12.40 million tonnes
and a productivity of 18.51 tonnes per hectare (Anonymous, 2018) [*31,
Brinjal is a fair source of fatty acids and has got de-cholesteroli zing property, due to the
presence of 65.1 per cent linoleic and lenolenic poly-3-unsaturated fatty acids (Shafeeq, 2005)
(181 1t has a high nutritional profile with fruits low in calories and high in minerals such as
potassium, calcium, salt, iron, zinc and copper, as well as dietary fibre (USDA, 2014) 21,
Aside from that, brinjal fruits are said to be high in ascorbic acid and phenolics (Somawathi et
al., 2014) 9, Brinjal consumption is on the rise because to its numerous health benefits,
including anti-oxidant, anti-diabetic, and cardioprotective characteristics (Ojiewo et al., 2007)
1171, Though India is a large producer with a wide variety of brinjal varieties, it is far behind
other nations in terms of average productivity (18.50 t/ha) such as Spain (68.40 t/ha), China
(36.0 t/ha), and Japan (31.90 t/ha) (FAO, 2017). This is the case, because of high use of F;
hybrids in these countries.
Heterosis breeding has been identified as a potential tool for supplying breeders with
information to help them raise the genetic yield ceiling in brinjal (Das and Barua, 2001) 14,
Heterosis breeding can thus help to achieve the goals of improving brinjal quality and
productivity (Kakizaki, 1931) 1], Heterosis or hybrid vigour, is a natural phenomena in which
hybrid offspring of genetically heterogeneous individuals perform superior or inferior than the
mid-parent value (average heterosis), superior parent (heterobeltiosis), or check cultivar
(standard heterosis) (Ramya et al., 2018) (22,
High productivity, uniformity, improved quality, built in resistance, environmental
adaptations, earliness etc. can demonstrate the hybrid’s superiority over parents.
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Hybrids must also be generated from time to time by selecting
parents from germplasm for commercial use in various places
and seasons. As a result, the research was done with the goal
of evaluating the yield and yield-related features of some
selected brinjal lines and their hybrids in order to identify
superior hybrids that can be advanced in the brinjal breeding
programme.

Materials and Methods

The research was conducted in the Experimental Farm,
Department of Vegetable Science, Dr YS Parmar University
of Horticulture and Forestry, Nauni, Solan-173 230 (HP),
which is located at 30° 52" latitude in the North and 77° 11"
longitude in the Eastern elevation of 1270 m above mean sea
level. Six lines and two testers were used to create twelve F;
hybrids utilizing the Line x Tester method. Table 1 depicts
the lists the genotypes that were utilized as Lines, Testers and
Checks, as well as their sources.

The hybrids were evaluated on the experimental field using a
randomized complete block design (RCBD) with three
replications. The seeds of twelve cross combinations were
grown in the nursery and later transplanted to the
experimental field at a spacing of 60 x 45 cm. The standard
cultural techniques recommended in the Package of Practices
for Vegetable Crops, issued by the Directorate of Extension
Education, Dr. YS Parmar University of Horticulture and
Forestry, Nauni, Solan, HP, was used for cultivating a healthy
crop of brinjal (Anonymous, 2014) 1121,

Data was collected on days to 50% flowering, days to first
picking, number of fruits per plant, fruit length (cm), fruit
breadth (cm), fruit volume (cc), fruit weight (g), number of
leaves per plant, plant height (cm), number of primary
branches per plant, stem girth (cm) and fruit yield per plant
(g) for the hybrids. For data analysis of phenotypic data,
means of the measured traits of the hybrids were subjected to
ANOVA in RCBD using OPSTAT and SPAR 2.0. The
analysis of variance for the experiment was done as per
design suggested by Panse and Sukhatme (2000) 24,

Table 1: List of Lines, Testers and Checks used in the hybridization

programme
Lines
S. no. Genotypes Source
1. Jawahar Brinjal ICAR-IIVR, Varanasi (UP)
2. Swarna Shree ICAR-1IVR, Varanasi (UP)
3. DBR-8 ICAR-IIVR, Varanasi (UP)
4. IVBL-116-131 ICAR-IIVR, Varanasi (UP)
5. KKM-1 ICAR-IIVR, Varanasi (UP)
6. PLR-1 ICAR-IIVR, Varanasi (UP)
Testers
1. Pusa Purple Long ICAR-1ARI, New Delhi
2. Pusa Purple Cluster ICAR-IARI, New Delhi
Check
1. ] PBH-4 | PAU, Ludhiana (Punjab)

Estimation of heterosis

Increase/ decrease was measured as the proportion of
deviation of F; over better parent (heterobeltiosis) and
standard check and expressed in percentage in the following
way:

a) Heterosis (%) over better parent (BP) = (Fl;BP) x 100
BP
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Heterosis (%) over standard check (SC) = x 100

(F1-SC)
SC
1) Calculation of standard error
1.  SE for testing heterosis over better parent:
SE(H1) = * (2Mefr) 2
2. SE for testing heterosis over standard check cultivar:

SE(H2) = + (2Mefr) 2
Where
Me = Error due to mean sum of square
R = Number of replications

2) Test of significance for heterosis
In order to test the significance for different estimates of
heterosis, t-test was conducted as follows:

1. ‘t’ calculated values for heterosis over BP
= (F1-BP)/BP(H1)

2. ‘t’ calculated values for heterosis over SC
= (F1-SC)/SC(H2)

Result and Discussion

The analysis of variance revealed highly significant variations
across all genotypes for all parameters, indicating that the
material utilized has a wide range of genetic diversity.
Heterosis is a significant component in traditional breeding
procedures for increasing production potential in horticulture
crops, both self-pollinated and cross-pollinated. The
performance of twelve crosses was compared to that of their
better parent and standard checks, viz., PBH-4 in order to
determine the level of heterobeltiosis and standard heterosis.
The negative heterosis value for the trait days to 50%
flowering and days to first harvesting is favourable since it
suggests an early harvest. Five hybrids were found to have
substantial negative heterobeltiosis for days to 50% flowering
in the current study. The highest heterobeltiosis was recorded
in KKM-1 x PPL (-18.18%) followed by Swarna Shree x PPL
(-16.22%) and Jawahar Brinjal x PPL (-11.83%). While,
Jawahar Brinjal x PPL (-12.05%) was highest in days to first
picking. The present results are in conformity with the
findings of Das et al. (2009) who reported negative
heterobeltiosis in ten hybrids and Chowdhary et al. (2010) B
who reported desirable heterobeltiosis for days to 50%
flowering in majority of hybrid combinations. Further, no
hybrid showed the magnitude of significant negative standard
heterosis over check PBH-4. The results are in analogous with
the findings of Gadhiya et al. (2015) B where none of the
hybrid exhibited significant desirable standard heterosis.
Heterosis for number of fruits per plant with respect to better
parent ranged from -51.65 per cent to 45.16 per cent. The
maximum heterobeltiosis was exhibited by hybrid IVBL-116-
131 x PPL (45.16%) followed by PLR-1 x PPL (24.43%) and
KKM-1 x PPL (12.56%). Three hybrids showed significant
positive standard heterosis over check PBH-4. These results
are in agreement with the findings of Pramila et al. (2017) !
in which they have reported heterobeltiosis in twelve cross
combinations and standard heterosis in five hybrids, with
maximum significant values in Swarn Syamli x Pant Rituraj
(67.99%) and PB66 x Pant Samrat (91.56%), respectively.
Fruit length is an important trait both in yield and consumer
preference view. Three crosses had significant positive
heterosis over better parent and the range of heterobeltiosis
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was -43.04 per cent (Jawahar Brinjal x PPL) to 22.45 per cent
(Jawahar Brinjal x PPC). For PBH- 4 the standard heterosis
varied from -37.14 per cent to 33.85 per cent and was found
to be significantly positive in hybrids IVBL-116-131 x PPL
and IVBL-116-131 x PPC. Baraskar et al. (2016) @ reported
significant positive heterosis in three and thirty five hybrids
over check Surati Ravaiya and GBH-1, respectively.

For fruit breadth the cross combinations Jawahar Brinjal x
PPC (30.08%) and DBR-8 x PPC (10.66%) showed
maximum heterosis over better parent. The range of standard
heterosis over check PBH-4 was -16.36 per cent (IVBL-116-
131 x PPC) to 69.82 per cent (Jawahar Brinjal x PPC).
Significant positive values of standard heterosis for check
PBH-4 were shown by ten crosses. The present findings are in
conformity with the findings of Kalaiyarasi et al. (2018) [
and Baraskar et al. (2016) 21,

Five cross combinations were observed with significant
positive heterosis over respective better parent for fruit
volume. The highest heterobeltiosis was recorded by cross
combination PLR-1 x PPC (29.78%) followed by Jawahar
Brinjal x PPC (23.29%) and Swarna Shree x PPC (17.73%).
None of the cross combination was found to have
significantly positive value of standard heterosis over check
PBH-4. Similar heterotic effects for fruit volume were
reported by Mistry et al. (2018) ¥l and Makani et al. (2013) I"],
The values of heterobeltiosis for fruit weight ranged from
0.75 per cent (DBR-8 x PPL) to 38.66 per cent (Swarna Shree
x PPC). For check PBH-4 only two crosses KKM-1 x PPL
(15.08%) and Jawahar Brinjal x PPC (18.14%) had significant
positive values of standard heterosis. The results of Sharma et
al. (2016) [ are in support with the present findings where
they observed pronounced heterosis over better parent for
fruit weight in Arka Neelkanth x Arka Kusumakar (47.92%).
For number of leaves per plant the heterobeltiosis ranged
from -29.14 per cent (Jawahar Brinjal x PPL) to 52.42 per
cent (PLR-1 x PPC). In case of check PBH-4 the range of
standard heterosis was from -42.83 per cent (Jawahar Brinjal
x PPL) to 10.98 per cent (KKM-1 x PPC). The results are in
conformation with the findings of Akinyode et al. (2018) U
where they reported heterobeltiosis in both the directions.

For plant height, the heterotic effect in respect to better parent
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varied from -5.99 per cent (IVBL-116-131 x PPL) to 11.27
per cent (Jawahar Brinjal x PPL).Three out of twelve hybrids
showed significant positive heterobeltiosis. The results agrees
with the study of Akinyode et al. (2018) M who also reported
negative significant heterosis for plant height over better
parents which showed improvement for moderate height. The
highest estimate of standard heterosis was observed in IVBL-
116-131 x PPC with 25.55 per cent over PBH-4.

With regard to number of primary branches per plant, it was
positively significant in only cross combination KKM-1 x
PPL (4.76%), while remaining showed negative significant
heterosis over better parent. Whereas, standard heterosis over
checks PBH-4 was significantly positive in only cross Swarna
Shree x PPL with 6.38 per cent. Similar findings were
reported by Mistry et al. (2018) [,

Heterosis for stem girth over better parent ranged between -
22.37 per cent (DBR-8 x PPL) to 27.32 per cent (Jawahar
Brinjal x PPC) and was significantly positive in three hybrids.
The range of standard heterosis for check PBH-4 was from -
13.34 per cent (Jawahar Brinjal x PPL) to 34.42 per cent
(IVBL-116-131 x PPC). Further eight hybrids had significant
positive standard heterosis over check PBH-4.

Yield in any crop is a complex trait and is the end product of
several basic yield attributing components. Number of hybrids
with significant positive heterosis over better parent for fruit
yield per plant was nine.

The maximum estimate of heterobeltiosis for fruit yield per
plant was recorded by DBR-8 x PPC (78.98%) while lowest
estimate was recorded by Jawahar Brinjal x PPL (-9.66%).
Considering the significant heterobeltiosis, other promising
hybrids were IVBL-116-131 x PPC (74.69%) and 1\VVBL-116-
131 x PPL (60.33%). The range of standard heterosis over
check PBH-4 for fruit yield per plant was -39.42 per cent
(Jawahar Brinjal x PPL) to 25.64 per cent (DBR-8 x PPC). It
was positively significant in four hybrids and negatively
significant in seven hybrids. The above results are congruent
with the reports of Sharma et al. (2016) *® who found
prominent standard heterosis in hybrid PPC x Pant Samrat
(31.03%) followed by Arka Neelkanth x Pant Samrat
(29.89%) and was in close association with the present
findings.

Table 2: Estimates of heterobeltiosis and standard heterosis for different traits in brinjal hybrids

s Days to _50% Day_s t(_) first | Number of fruits Fruit length (cm) Fruit breadth Fruit volume (cc)
N6 Characters Crosses flowering picking per plant (cm)
' BP PBH-4 BP |PBH-4 PBH-4| BP |PBH-4 BP PBH-4| BP |PBH-4
1 [Jawahar Brinjal x PPL| -11.83 * | 41.38 * | -12.05 * |25.14 *| -24.89 * |-45.77 *|-43.04 *|-37.06 *| -16.02* | 9.64* | 0.50 |-40.14*
2 | Swarna Shree x PPL | -16.22* | 690 | -8.78* |6.86 * -16.50 *|-28.32 *|-20.80 *| -12.87 * | 44.00 * | -24.59* |-54.75*
3 DBR-8 x PPL 3.47 | 2845*| 297 |18.86* -27.61 *|-25.46 *|-17.63*| -5.72 |31.82*| 8.00* |-17.22*
4 | IVBL-116-131 x PPL | -6.92 431 | -800* |514*|4516* |12.13*|21.14*|33.85*| -4.45 1.45 8.39* |-11.38*
5 KKM-1 x PPL -18.18*| -6.90 | -532* | 1.71 | 1256*|-9.33*|-6.32* | 3.51 |-22.75*|18.55*| -18.94* |-37.23*
6 PLR-1 x PPL -5.07 [ 1293 * | 7.65* |12.57 *| 24.43 * [-10.16 *|-43.11 *|-37.14 *| -27.72 * | 37.45 * | -17.23* |-43.21*
7 |Jawahar Brinjal x PPC| -8.60 * | 46.55* | -8.84 * [29.71 *|-26.82 * | -8.20 |22.45*|-14.01*| 30.08 * | 69.82 * | 23.29* |-26.57*
8 | Swarna Shree x PPC | -0.63 |35.34*| 2.87 |22.86*-51.65*|-39.34*| -3.70 |-32.37 *| -14.63* | 41.09 * | 17.73* |-29.34*
9 DBR-8 x PPC -3.16 |3190*| 3.35 |23.43*-10.72*|12.00*| 7.93 [-24.20*| 10.66 * |54.73 * | -26.67* |-43.80*
10| IVBL-116-131 x PPC | -11.39 * | 20.69 * | -2.87 |16.00* 33.60*| 9.55* |19.50 *| -21.23 * |-16.36 *| -33.93* |-45.99*
11 KKM-1 x PPC -1.27 | 34.48* | 478 * |25.14*|-39.54 * [-24.15*| -1.58 |-30.88 *| -13.15 * | 33.27 * | -26.48* |-43.06*
12 PLR-1 x PPC -759 |2586*| 0.00 |19.43*|-39.52*|-24.13*| 6.68 |-25.08*| -4245* | 9.45* | 29.78* |-10.95*
Table 2: Contd...
s Fruit weight | Number of leaves | Plant height | Number of primary Stem girth (cm) Fruit yield per
No. Characters Crosses (9) per plant (cm) branches per plant plant (g)
BP |PBH-4 BP PBH-4 PBH-4 BP PBH-4 BP PBH-4| BP | PBH-4
Jawahar Brinjal x PPL | 6.97 | 11.77 | -29.14 *| -42.83* | 11.27 * |17.85*%| -24.16* | -18.21* | -15.72 * |-13.34*|-9.66 *| -39.42*
2 | Swarna Shree x PPL |15.60*| 7.42 |-10.72* | -23.70* -1.54 -1.37 6.38* |-10.03 *| 3.07 |33.74 *| -10.31*
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3 DBR-8 x PPL 0.75 | 10.13 | -5.29 3.39 3.32 -4.11 | -39.49* | -33.73* | -22.37 * | -6.15 |18.76 *| -20.36*
4| IVBL-116-131 xPPL | 9.47 | 1.73 |-17.28*| -4.58 -5.99 * |118.87*| -51.43* | -19.87* 1.67 |23.54*|60.33 *| 14.12*
5 KKM-1 x PPL 23.84*(15.08 *| 7.88 -12.75* | -4.00 | -4.49 4.76* -1.76 | 22.43* |20.10*|55.58 *| 4.33

6 PLR-1 x PPL 3.76 | -3.58 2.72 -17.13* | -0.52 | -1.41 | -1751* | -19.87* |-19.85*|15.92*|29.03 *| -13.47*
7 | Jawahar Brinjal x PPC | 13.06* [18.14 *| 14.34 * | -18.92* 2.79 8.86* | -27.16* | -21.44* | 27.32* [30.92*|54.41 *| 8.39*

8 | Swarna Shree x PPC [38.66 *| 10.03 | -18.88 * | -30.68* 5.34 -1.28 -5.74* 1.66 -6.49* | 7.13* | -4.91 | -33.25*
9 DBR-8 x PPC 2.69 | 12.25|-23.72*| -16.73* | 10.82* | 3.85 -28.44* | -21.63* | -10.52 * | 8.17* |78.98 *| 25.64*
10| IVBL-116-131 xPPC | 0.94 | -6.86 | -3.80 | 10.96* | -0.71 |25.55*| -60.67* | -35.12* | 10.62 * |34.42*|74.69 *| 24.34*
11 KKM-1 x PPC 17.99 *| -3.10 | 37.20* | 10.98* 1.94 142 | -13.72* |-2153*| -3.32 | -5.16 | 4.82 |-26.42*
12 PLR-1 x PPC 21.09* 0.12 | 5242 * 6.57 9.58* | 8.60* | -22.28* | -30.68* |-12.71 *|26.24*| 8.23 * | -24.03*

Conclusion 12. Anonymous. Package of Practices for Vegetable Crops.

The Line x Tester analysis revealed that all the genotypes
possessed wide spectrum of variability and showed significant
differences for lines, testers and line x tester interaction for all
the traits studied. Among lines 1VBL-116-131, DBR-8 and
Jawahar Brinjal; and among testers PPC was the best general
combiners for yield and yield attributing characters and hence
these lines can be used in multiple crosses and their
segregating population.
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