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Abstract

Twenty one F, crosses resulting from half diallel mating of seven diverse local landraces of brinjal were studied to know
the magnitude of heterosis. The results revealed that, among the 21 crosses, BBSR-08-2 x Selection from BBSR-145-
1, BBSR-08-2 x BBSR-10-25 and BBSR-08-2 x BBSR-10-26 exhibited significantly positive heterosis for vegetative
growth, fruit yield and fruit yield attributing traits over mid parent, better parent and standard check. The combining
ability analysis revealed that, the parents viz. BBSR-08-2, BBSR-10-26 and BBSR-195-3 were good general combiners
for plant height, primary branches plant™, fruit length, fruit girth, average fruit weight, number of fruits plants™, incidence
of bacterial wilt (%) at 90 DAT and fruit yield plant™. The estimate of sca effect indicated that F, crosses viz. BBSR-08-2
x BBSR-10-25, BBSR-08-2 x BBSR-10-26, BBSR-08-2 x Selection from BBSR-145-1 and BBSR-10-26 x BBSR-195-
3 were most promising for vegetative traits, fruit yield attributes, reaction to incidence of bacterial wilt at 90 DAT and
fruit yield plant™. Analysis of gene action revealed prevalence of both additive and non additive gene action for yield
and its contributing traits. Thus, it may be concluded that, crosses involving parents viz. BBSR-08-2, BBSR-10-26 and
BBSR-195-3 exhibited higher heterosis for fruit yield and tolerance to bacterial wilt.
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INTRODUCTION

Brinjal (Solanum melongena L.) belongs to the family
Solanaceae, has chromosome number 2n= 24. Itis one of
the most common, popular and principal vegetable crop
grown in India. India is regarded as the primary centre
of origin (Vavilov, 1931). Brinjal has several ayurvedic
medicinal properties and it's good for diabetic patients
(Gangadhara et al., 2021). It has also been recommended
as an excellent remedy for people suffering from liver
complaints (Shukla and Naik, 1993). In India, brinjal is
grown in an area of 0.753 m ha with total production of

13.023 m t having an average productivity of 17.3 t/ha (3
advance estimate 2021-2022,GOl). India is the second
largest producer of brinjal next only to China. The major
brinjal producing states in the country are West Bengal,
Odisha, Gujarat, Bihar and Madhya Pradesh. Odisha
stands second in brinjal production with share of 16.34%
(3¢ advance estimate 2021-2022, GOI). Odisha being
a major source of diverse local landraces hastens the
scope of brinjal improvement with the preference of local
consumers.
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Exploitation of hybrid vigour or heterosis is one of the
most reliable crop improvement methods which utilize the
heterozygous lines to develop hybrids with higher yield.
Nagai and Kida (1926) were the first to observe hybrid
vigour in brinjal. The commercial exploitation of this
phenomenon has been possible in the brinjal because
of the low cost of F, seed production and the low seed
requirement per unit area (Chaudhari et al., 2020).
Selection of parental lines is very crucial in developing
hybrids for commercialization. Combining ability effects
rank among the important parameters commonly used
by plant breeders to evaluate genetic potential of the
materials which aids heterosis breeding more feasible
(Kumar and Arumugam, 2013). Besides this, combining
ability of parents give useful information on making the
choice of parents in terms of expected performance of
their hybrids and progenies (Dhillion, 1975). Knowledge
about the nature of gene effects as measured by of general
combining ability and specific combining ability is always
helpful in selection of effective and efficient breeding
method. Therefore, the present study was undertaken
to find out extent of heterosis, general combiners and
specific combiners in seven diverse landraces of Odisha
and their 21 F, crosses developed through half diallel
mating.

MATERIALS AND METHODS

The present investigation was carried out at All India
Coordinated Research Project on Vegetable Crops,
OUAT, Bhubaneswar, Odisha, India during Rabi 2021-
2022. Six divergent landraces of brinjal viz., BBSR-08-
02, BBSR-10-25, BBSR-10-26, BBSR-9-6, BSR-195-3
and Selection from BBSR-145-1 and one bacterial wilt
susceptible variety, Arka Neelanchal Shyama were used
in the hybridization programme. The resultant 21 F,
crosses evolved through half diallel mating (excluding
the reciprocals) along with seven parents and one hybrid
check Mahy Green of Mahyco Private Limited, India were
studied by adopting RBD. One month old seedlings were
transplanted in the main field during September, 2021.
Recommended package of practices were adopted
uniformly for raising of the crops. Observations were
recorded for vegetative, flowering and fruit yield and yield
attributes and percentage of incidence of bacterial wilt at
90 days after transplanting (DAT). Percentage disease
incidence (PDI) of F, hybrids was calculated as per
Bainsla et al. (2016).

Bacterial wilt PDI (%) =

Number of wilted plant due to bacterial wilt disease
Total number of plants

The magnitude of percent heterosis of F, over mid parent
(MP), better parent (BP) and commercial checks was
calculated as per procedure suggested by Fonseca and
Paterson (1968).

Relative Heterosis (%) i.e heterosis over mid parent (MP)
- Fl

— MP
RH = ——
P

X 100

Where,

MP = Mean performance of parent P, and P,
F, = Mean performance of F, hybrid

Heterobeltiosis (%) i.e heterosis over better parent (BP) =

F,—EP

HB = X 100

&
o

Where,

BP = Mean performance of better parent
F, = Mean performance of F, hybrid

Standard Heterosis (%) i.e heterosis over standard hybrid

F,
SH="1_
5

4
(@]

x 100

Where,

BP = Mean performance of standard check

F, = Mean performance of F, hybrid

The combining ability analysis was carried out according
to the procedure given by Griffing (1956).

RESULTS AND DISCUSSION

Mid parent or relative heterosis (RH): A perusal of
Table 2 regarding relative heterosis (RH) or average
heterosis (AH) estimated for 21 F, crosses involving
seven parents showed significant variations. The study
indicated that the traits like fruit plant’ and bacterial
wilt incidence at 90 DAT showed maximum negative
heterosis. The results on important vegetative growth
parameters viz. plant height at final harvest, plant
spread (East-West), plant spread (North- South)
and primary branches plant' showed significant
variations among the crosses for RH (%) ranging from
(-)5.85 (C,,) to 33.45 (C)), (-)9.90 (C,,) to 12.90 (C,)),
(-)4.64 (C,) to 24.96 (C,) and (-)19.64 (C,) to 40.26 (C,),
respectively. Considering all the growth parameters, the
results showed relatively higher RH in the crosses viz.
C, C, C, C, and C, .. Thus, the study indicated that
BBSR-08-2, BBSR-10-25, BBSR-09-6 and BBSR-195-3
should be considered for exploitation of hybrid vigour in
brinjal for vegetative traits. The results are in agreement
with Deshmukh et al. (2015), Shahjahan et al. (2016),
Pramila et al. (2017), Mistry et al. (2018), Reddy et al.
(2020), Makasare et al. (2020), Bagade et al. (2020), and
Rameshkumar and Vethamonai (2020).

Regarding the flowering parameters viz. days to 1%
flowering and days to 50% flowering, the study showed
significant variations ranging from (-)3.90 (C,,) to 21.75
(C,,) and (-)6.74 (C,,) to 20.66 (C,,), respectively.
Considering the earliness, the F, crosses viz. C,, and
C,, showed negative heterosis. The results also showed
that the parents, BBSR-10-25 and Selection from BBSR-
145-1induced earliness to their progeny which may be
considered in brinjal improvement programme. Similar
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Table 1. Details of parents and crosses

S. No. Parents Notations
1 BBSR-08-2 P,
2 BBSR-10-25 P,
3 BBSR-10-26 P,
4 BBSR-09-6 P,
5 BBSR-195-3 P,
6 Selection from BBSR-145-1 Py
7 Arka Neelanchal Shyama P,

F, Crosses
1 BBSR-08-2 x BBSR-10-25 C,
2 BBSR-08-2 x BBSR-10-26 C,
3 BBSR-08-2 x BBSR-09-6 C,
4 BBSR-08-2 x BBSR-195-3 C,
5 BBSR-08-2 x Selection from BBSR-145-1 C,
6 BBSR-08-2 x Arka Neelanchal Shyama C,
7 BBSR-10-25 x BBSR-10-26 C,
8 BBSR-10-25 x BBSR-09-6 C,
9 BBSR-10-25 x BBSR-195-3 C,
10 BBSR-10-25 x Selection from BBSR-145-1 C,
11 BBSR-10-25 x Arka Neelanchal Shyama C,
12 BBSR-10-26 x BBSR-09-6 C,,
13 BBSR-10-26 x BBSR-195-3 C.,
14 BBSR-10-26 x Selection from BBSR-145-1 C.
15 BBSR-10-26 x Arka Neelanchal Shyama C
16 BBSR-09-6 xBBSR-195-3 Cie
17 BBSR-09-6 x Selection from BBSR-145-1 C,
18 BBSR-09-6 x Arka Neelanchal Shyama Cie
19 BBSR-195-3 x Selection from BBSR-145-1 Ci
20 BBSR-195-3 x Arka Neelanchal Shyama C,
21 Selection from BBSR-145-1 x Arka Neelanchal Shyama C,,

findings were also confirmed by Ramireddy et al. (2011),
Deshmukh et al. (2015), Shahjahan et al. (2016), Mistry
et al. (2018), Ramesh kumar and Vethamonai (2020),
Reddy et al. (2020) and Makasare et al. (2020).

In brinjal the fruit yield plant” primarily depends not only
on vegetative traits but also on fruit yield attributing
parameters viz. fruit length, fruit girth, average fruit
weight and fruits plant’. The results showed significant
variations among 21 F, crosses for fruit yield attributing
parameters viz. fruit length, fruit girth, average fruit weight
and fruit plant” which varied from (-)8.22 (C,,) to 18.62
(C,), (-)15.98 (C,,) t0 25.23 (C,), (-)6.04 (C,,) to 56.52 (C,)
and (-)33.89 (C,) to 23.59 (C,), respectively. Considering
all the fruit yield attributing traits the study also showed
significantly higher RH for the crosses viz. C,, C, and
C, , which revealed that the parents viz. BBSR-08-2
and BBSSR-10-25 may be used in further hybridization
programme for higher RH for fruit yield attributing
traits in brinjal. The findings are in agreement with

Deshmukh et al. (2015),
Mistry et al. (2018), Makasare ef al.
Reddy et al. (2020).

Pramila et al. (2017),
(2020) and

Regarding the incidence of bacterial wilt at 90 DAT the
data on RH showed significant variations ranging from
(-)61.41 (C, C,, and C, ) to 132.94 (C, ). The results also
indicated that out of 21 F, crosses, 11 crosses showed
negative or 0.00 RH which is considered as desirable trait
for resistance or tolerance to bacterial wilt disease.

In the present study significant variations were observed
for fruit yield plant” ranging from (-)12.37 (C,,) to 62.57
(C,)- The study also showed that out of 21 F, crosses,
nine crosses showed significantly posistive RH. F,
crosses viz. C,, C,, C,, C, and C,showed more than
25% RH over their corresponding parents. Similar type of
results were also reported by Pramila et al. (2017), Mistry
et al. (2018), Reddy et al. (2020), Bagade et al. (2020)
and Rameshkumar and Vethamonai (2020).
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Table 2. Percentage of Relative Heterosis (RH)

S. Crosses PH PSE-WPSN-S PB DFF D50F FL FG AFW FP TSS AA BW  FYP
No.

1 C, 33.45" 10.71" 24.96" 9.89 10.44" -2.13 18.44" 17.28" 56.52" 23.59" 23.25" 1538 0.00 62.57"
2 C, 23.16" -832" -464 -1.15 1506 18.63" 18.62" 15.51" 52.10" -11.76 37.61" 16.89" 0.00 39.36"
3 C, 17.76" -213 1395 732 286 526 637 652 2117 -8.31 16.54" 17.58" -61.41 41.51"
4 C, 15.49” 6.05 19.31" 12.36° -1.97 7.44" 18.59" 21.26" 27.73" -7.43 19.17" 29.39" -44.31 24.98"
5 C, 13477 061 -256 2750 7.98" 239 14.80° 16.58" 47.87" 597 11.71° 25.05" 44.31 56.54"
6 C, 17.53" -1.75 1.36 -19.64" 9.09" 11.05° 0.85 -098 3.36 -5.06 14.68" 23.04" 15.70 15.57"
7 C, 12.58" 1.39 -347 11.90° 9.64" -3.13 14.84° -454 6.06 -1538 19.16" 19.12" 0.00 -11.63
8 C, 23.82" 6.29° 1594 886 6.56° -406 -233 -11.58 6.81 -33.89" 16.46" 14.87° -61.41 8.89
9 C, 17.73" 474 328 465 1498" -235 16.917 25.23" 33.83" 7.93 17.25" 18.28" 44.31 25.35"
10 C, 16.28" -9.90" 22.47" 40.26" -0.53 264 1543 20.68" 257 -8.67 14.10" 35.16" 132.94" -12.37
11 C, 1591" -042 0.00 -17.43" 17.77° 863" 510 286 -1.22 -381 9.62° 1289 1570 3.76
12 C, -1.71 679" -2.86 20.00° 2.63 9.69° 230 2218 19.29° -26.65" 19.98" 20.39" 61.41 4.73
13 C, 9.04° -416 -2.83 9.76 7.68" 20.66" 15.30" -6.28 29.68" -6.86 23.54" 38.64" -44.31 18.13"
14 C, 2150" -9.63" 6.68 17.81" -390 -257 481 -135 491 621 21.04" 19.27" -44.31 22.52"
15 C, 19777 -010 -0.86 -10.48" 17.20" 13.03" -122 025 091 -11.90 696 950 -3.34 7.99
16 Ci 5.01 -024 660 390 206 589 -822 -7.07 -6.04 -24.66" 18.23" 743 4782 -1.40
17 C, 0.85 6.89" 7.17 29.41" -319 -6.74" 0.16 -9.79 218 -26.10" 17.80" 10.16 23.49 4.09
18 C, 1558" 930" -1.44 -1400" 13.52" 10.60" 0.22 -15.98" 7.19 -2424" 962" 13.90° -1541 7.72
19 C, -5.85 428 9.10 20.00" 12.53" 16.70" 12.72" 22.56" 42.03" -22.44" -2.27 31.79" -61.41 -3.64
20 C, 10.75° 12.90" -1.86 -10.28" 21.75" 14.84" 0.00 9.32 844 -16.94 283 1354 26.32 -10.25
21 C 10.74° 6.72° -244 -0.00 997" 712 584 -420 -419 403 1048 1717 1381 2.39

B

(PH-Plant height at final harvest, PS E-W -Plant spread (East-West), PS N-S - Plant spread (North-South), PB- Primary branches plant
1, DFF- Days to 1¢ flowering, D50F- Days to 50% flowering, FL- Fruit length, FG- Fruit girth, AFW- Average fruit weight, FP- Fruits
plant’, TSS- Fruit TSS, AA- Ascorbic acid content, BW- Incidence of bacterial wilt at 90 DAT, FYP- Fruit yield plant -')

Better Parent Heterosis or Heterobeltiosis (HB): Data
presented in table 3 indicated significant variations
for better parent heterosis.The results on vegetative
parameters like plant height at final harvest, plant
spread (E-W), plant spread (N-S) and primary branches
plant’ showed significant variations for HB ranging from
(-)13.70 (C,,) to 20.46 (C,,), (-)12.24 (C,,) to 10.27 (C,,),
(-)11.34 (C,) to 22.12 (C,,) and (-)33.85 (C,,) to 25.71
(C,,), respectively. The result also indicated that the F,
cross C,, C,, and C,, exhibited relatively higher HB in
most of the growth attributes than other crosses. So the
crosses involving BBSR-08-2 and BBSR-10-25 as parent
exhibited better vegetative growth in brinjal. The results
are in conformity with the findings of Dudhat et al. (2013),
Deshmukh et al. (2015), Shahjahan et al. (2016), Magar
etal. (2016), Sharma et al. (2016) and Singh et al. (2021).

The results on flowering parameters showed significant
variations for days to 1% flowering and days to 50%
flowering ranging from (-)9.52(C,,) to 14.10 (C,) and
(-)14.73 (C,) t0 19.62 (C,,), respectively. The crosses viz.
C,,and C,, exhibited significant negative heterosis so it
indicated that these crosses can be used for improvement
of earliness in brinjal.

The result on fruit yield attributes viz. fruit length, fruit
girth, average fruit weight and fruits per plant' showed
significant variations ranging from (-)20.79 (C,,) to
14.23 (C,), (-)32.18 (C,,) to 22.39 (C,), (-)23.51 (C,,) to
52.66 (C,) and (-)40.70 (C,) to 11.08 (C,), respectively.
The crosses viz. C,, C,and C,showed relatively higher
positive HB. So these crosses can be exploited for fruit
yield attributing traits as they performed superior than
their better parent. The results are in agreement with
Reddy et al. (2020), Makasare et al. (2020), Bagade et al.
(2020), Rameshkumar and Vethamonai (2020) and Singh
et al. (2021).

For bacterial wilt incidence the range of HB varied from
() 76.09 (C,, C,) to 61.41 (C,,). The result also revealed
that except the crosses C, and C,,, rest of the F, crosses
showed negative or 0.00 HB. The result indicated that
majority of the crosses showed heterosis in desired
directions indicating greater tolerance or resistance
of F, crosses over their parents. Similar findings were
also reported earlier by Bhavidoddi (2013) and Kurhade
(2017). Regarding the fruit quality parameters viz. TSS
and ascorbic acid content, results showed significant
variations ranging from (-)5.06 (C,,) to 35.59 (C,) and
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Table 3. Percentage of Heterobeltiosis (HB)

S. Crosses PH PSE-WPSN-S PB DFF DS50F FL FG AFW FP TSS AA BW FYP

no.

1 C, 20.02" 9.35" 18.43" 6.38 3.52 -7.74" 1423 11.14 52.66" 11.08 22.22" 11.11 0.00 56.77"
2 C, 11.20" -10.39" -7.76 -8.51 7.63" 10.25" 13.13° 0.00 44.84" -25.00" 35.59" 15.00° 0.00 29.21"
3 C, 16.07" -3.78 1239 -6.38 -1.57 420 298 -13.67 6.47 -2513" 1345 12.69 -76.09" 35.16"
4 C, 14.56" 4.46 14.86° 6.38 -7.44" 067 528 1245 16.84" -19.41" 17.29" 24.72" -61.41 8.45

5 C, 325 -0.06 -740 851 724 049 6.06 1148 38.13" 0.00 10.23 12.31 0.00 48.70"
6 C, -3.84 -544 -0.58 -30.77" -6.077 -1.18 043 -1.51 -538 -6.87 9.07 21.76" -34.59" 10.70
7 C, 12.09° 0.31 -11.34 6.82 940" -14.73" 13.51" -13.27 348 -20.56" 16.44" 16.56° 0.00 -20.75"
8 C, 12.817 325 1134 -227 428 -1042" -870 -25.12" -4.05 -40.70" 12.44" 1430 -76.09" 0.47

9 C, 6.66 445 1.61 227 1410”7 -13.39" 7.26 2239”7 19.68" 4.12 14.44" 18.16° 0.00 548

10 C, 1479" -11.58" 22.12" 22.73" -6.15 -1.49 1039 19.52° -6.39 -13.29 13.53° 25.70" 61.41 -19.57"
1 C, 413 -3.01 -3.44 -30.77" 749 -818" 0.95 -3.02 -11.59 -12.03 510 7.62 -34.59" -3.99
12 C,, ~-10.08 -10.40" -7.28 1250 0.21 292 -541 1296 9.58 -30.15" 18.51" 17.22° 0.00 1.52

13 C, -0.83 -491 -940 714 6.61° 19.62° 6.93 -13.03 1348 -9.44 23.40" 35.79" -61.41 9.91

14 C,, 2046" -12.24" 176 750 -9.52" -11.00" 137 -11.15 -6.35 -5.00 17.71" 871 -61.41 19.43"
15 Cis 719 -166 -5.88 -27.69° 7.19° 7.83 -6.18 -13.61 -11.62 -23.89" 0.31 6.62 -45.35" 4.37

16 Cis 435 -337 4.00 -476 064 0.17 -20.79" -19.78" -23.51" -30.15" 16.92" 6.79 19.70 -10.87"
17 C, -7.02 579 320 25717 -6.75 -9.39" -10.17 -24.21" -15.32" -36.68" 13.20° 2.93 0.00 3.49

18 Ci -435 348 -2.00 -33.85" 1.61 -0.69 -2.58 -32.18" -12.68 -37.19" 1.63 8.07 -34.59° 7.39

19 C, -1370" 205 7.64 714 694 744 792 18.66° 38.85" -28.82" -5.06 22.46" -61.41 -12.44"
20 C, -8.80° 10.27" -3.71 -26.15" 10.35" 8.65 -11.55" 0.86 8.34 -26.47" -3.67 8.34 -15.46 -19.09”
21 C -1.65 2.05 -553 -24.62" -476 -6.23° -260 -886 -6.24 0.00 642 426 -23.83 1.50

N

(PH-Plant height at final harvest, PS E-W -Plant spread (East-West), PS N-S - Plant spread (North-South), PB- Primary branches plant
1, DFF- Days to 1% flowering, D50F- Days to 50% flowering, FL- Fruit length, FG- Fruit girth, AFW- Average fruit weight, FP- Fruits
plant?, TSS- Fruit TSS, AA- Ascorbic acid content, BW- Incidence of bacterial wilt at 90 DAT, FYP- Fruit yield plant ")

2.93 (C,,) t0 35.79 (C,,) respectively. The crosses viz. C,,
C,C,C,C,, C,,andC,showed significantly higher HB
indicating superior fruit quality in F, crosses.

The present study on HB for fruit yield per plant showed
significant variations ranging from (-)20.75 (C,) to 56.77
(C,). The result also revealed that the crosses viz. C,
(56.77), C,(29.21), C, (35.16) and C, (48.70) exhibited
more than 20% HB. Hence, these F, crosses should
be considered for future improvement programme.
The results are confined to the results of Makasare
et al. (2020), Bagade et al. (2020), Rameshkumar and
Vethamonai (2020) and Singh et al. (2021).

Standard Heterosis (SH): The SH of F, crosses were
calculated against the standard hybrid check Mahy
Green. Aperusal of Table 4 indicated significant variations
among the F, crosses. The results revealed that maximum
negative SH was recorded by number of fruits plant’ and
incidence of bacterial wilt at 90 DAT.

The results on vegetative growth parameters viz. plant
height at final harvest, plant spread (E-W), plant spread
(N-S) and primary branches plant' showed significant

variations ranging from (-)6.82 (C,) to 38.71 (C)),
(-)3.13 (C,,) to 19.24 (C,,), 3.09 (C,,) to 34.39 (C,) and
-21.57(C,,) to 5.88 (C,,), respectively. Except the trait
number of primary branches plant”, the F, crosses viz.
C, C,, C, C, and C,, showed significantly higher SH
for growth attributes. It clearly indicated that, the cross
involving parents viz. BBSR-08-2, BBSR-10-25, BBSR-
09-6 and BBSR-195-3 exhibited better performance
for the above ftraits over the standard hybrid check.
Similar findings in brinjal were also reported by
Dudhat et al. (2013), Deshmukh et al. (2015),
Pramila et al. (2017), Reddy et al. (2020) and
Singh et al. (2021).

Regarding the flowering attributes viz. days to 15! flowering
and days to 50% flowering, the range of SH varied from
(-)3.59 (C,,) to 16.28 (C,) and (-)5.98 (C,,) to 13.50 (C,,),
respectively. The result also revealed that the crosses,
C,.. C,sand C , negative standard heterosis for days to 1¢
flower and days to 50% flower which indicated earliness
in flowering. In brinjal, similar results were earlier
reported by Ramireddy et al. (2011), Dudhat et al. (2013),
Sharma et al. (2016), Rani et al. (2018) and
Singh et al. (2021).

https://doi.org/10.37992/2023.1402.068

576



EJPB

Subha Laxmi Mishra et al.,

Table 4. Percentage of Standard Heterosis (SH)

S. Crosses PH PSE-WPSN-S PB DFF D50F FL FG AFW FP TSS AA BW FYP
No.

1 C, 3871" 19.11" 34.39" -1.96 11.84" 5098 2042 62.10" 75.66" 3.24 22.09" 16.96" -80.03" 26.95"
2 C, 2852" -240 1200 -15.69" 16.28" 12.14" 22.08" 45.86" 66.67" -20.59" 33.19" 21.05" -80.03" 22.46"
3 C, 34.15" 846" 27.54" -1373 6.34 598 0.83 2592° 22.52° -12.35 11.43 18.62" -80.03" 20.24"
4 C, 3240" 13.78" 30.34" -1.96 -0.00 239 3292 64.01" 62.10" -19.41" 15.21" 31.29" -80.03" 19.41"
5 C, 19.32" 10.32" 5.08 000 15.86" 6.15 2250" 62.61" 83.07" -16.47" 11.21° 1823 -48.24" 33.81"
6 C, 11.13° 3.00 1281 -11.76° 148 0.51 -1.67 4522" 31.03" -28.24" 18.76" 30.90" 0.00 -2.12
7 C, 438 659° 766 -7.84 338 -205 2250° 13.25 13.21 -15.88" 16.32" 18.71" -80.03" -24.90"
8 C, 26.64" 16.38" 22.90" -1569" 296 291 -375 -223 496 -30.59" 12.32° 11.40 -80.03" -10.62
9 C, 2126" 1099" 6.70 -11.76" 9.51" -0.51 3542 59.81" 66.05" 4.12 14.32° 15.40" -48.24" 16.14"
10 C, 8.76 -240 24.82" 588 0.00 13.16" 27.50" 59.11" 24.07" -19.41" 14.54" 22.51" -16.46 -27.62"
11 C,, -3.88 3.06 538 -11.76° 159 547 6.42 4299" 2243 -18.24" 14.43" 1569° 0.00 -15.11"
12 C, 094 1.00 1259 -11.76° -1.06 256 2.08 20.51" 14.05 -18.24" 12.99° 19.40" -16.46 -3.79
13 C, 1276" 047 1001 -11.76° 233 6.32° 35.00" 841 57.45" -412 17.65" 38.30" -80.03" 21.01"
14 C, 1413" -313 1929 -1569" -3.59 -5.98 17.08° 1828 24.11" 059 18.76" 10.72 -80.03" 13.19°
15 C, -0.19 226 1429 -784 085 -581 125 27.39" 2238 -1941" 921 1462 -16.46 -1.09
16 C, 18.64" 892" 1480 -2157" -0.63 -0.17 0.00 -0.00 6.12 -1824" 1121 429 000 -1.86
17 C, 438 19.24" 1392 -13.73 -063 -427 375 089 1223 -25.88" 1421 -068 -16.46 -6.87
18 C, 7.38 16.64" 8.17 -15.69" 0.32 -1.03 -542 0.00 20.92" -26.47" 10.65 16.18" 0.00 -4.46
19 C, -1.88 12.65" 13.03 -11.76" 13.95" 13.50" 36.25" 57.96" 92.64" -28.82" -4.22 19.59" -80.03" -3.59
20 C, 369 16.51" 5.08 -588 592° -342 11.67 4873 50.31" -26.47" 4.88 16.47 29.25 -10.91
21 C -6.82 12.65" 3.09 -392 148 -094 1250 34.39" 29.83" -16.47 15.87" 12.09 16.46 -8.66

N

(PH-Plant height at final harvest, PS E-W -Plant spread (East-West), PS N-S - Plant spread (North-South), PB- Primary branches plant
1, DFF- Days to 1¢ flowering, D50F- Days to 50% flowering, FL- Fruit length, FG- Fruit girth, AFW- Average fruit weight, FP- Fruits
plant?, TSS- Fruit TSS, AA- Ascorbic acid content, BW- Incidence of bacterial wilt at 90 DAT, FYP- Fruit yield plant -')

The results on fruit yield attributing traits revealed
significant variations for fruit length, fruit girth, average
fruit weight and number of fruits plant-'ranging from (-)5.42
(C,g) 10 36.25 (C,,), (-)2.23 (C,) to 64.01 (C,), 4.96 (C,) to
92.64 (C,,) and (-)30.59 (C,) to 4.12 (C,), respectively. The
F, crosses viz. C, and C,showed positive SH for all the
fruit yield attributing traits. Excluding the trait number of
fruits plant™, the crosses viz. C,, C,,C,,C,, C,, C, and C,,
showed significant positive SH for other yield attributing
traits. The results on present study are in agreement with
the reports of Rani et al. (2018), Chaudhari et al. (2020),
Bagade et al. (2020) and Singh et al. (2021).

Similarly regarding the fruit quality attributes like TSS and
ascorbic acid content, significant variations were observed
ranging from (-)4.22 (C ;) to 33.19 (C,) and (-)0.68 (C,,)
to 38.30 (C,,), respectively. Out of 21 crosses, 12 F,
crosses showed significantly positive SH. Siimilar results
were also reported by Suneetha et al. (2008), Patel et al.
(2017a), Rani et al. (2018) and Chaudhari et al. (2020).

The results on SH for % of bacterial wilt incidence at 90
DAT revealed that except the crosses C, and C,,, rest of
the crosses exhibited negative or 0.00 SH indicating their

resistance or tolerance nature comparing to standard
check, Mahy Green. Similar findings in brinjal was earlier
reported by Ajjappalavara et al. (2013).

Fruit yield plant'is one of the important attributes for
selection of superior F, cross. In the present study, the
result revealed significant variations ranging from (-)
27.62 (C,,) to 33.81 (C,). The F, crosses viz. C,, C,, C,
and C,, showed more than 20% positive SH. The result
also indicated that the crosses involving parents BBSR-
08-2 and BBSR-10-26 showed higher heterosis. So these
parents can be used in the future brinjal improvement
programme to increase the fruit yield plant”. Similar type
of observations for SH in brinjal were also confirmed by
Patel et al. (2017a), Rani et al. (2018), Chaudhari et al.
(2020), Deshmukh et al. (2020), Bagade et al. (2020) and
Singh et al. (2021).

Considering all the estimate of heterosis viz. RH, HB
and SH five best crosses were identified i.e C.> C > C,>
C,;> C,. On the basis of overall growth parameters, fruit
yield attributes along with resistance to bacterial wilt, the
F, cross C, recorded maximum estimate of heterosis in
terms of RH, HB and SH with respect to fruit length (14.80,
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6.06 and 22.50), fruit girth (16.58, 11.48 and 62.61),
average fruit weight (47.87, 38.13 and 83.07), fruits
plant® (5.97, 0.00 and (-)16.47) and reaction to incidence
of bacterial wilt at 90 DAT ( 44.31, 0.00 and (-)48.24)
along with highest fruit yield plant'(56.54, 48.70 and
33.81). Similarly the cross C, recorded relatively higher
heterosis in terms of RH, HB and SH for plant height at
final harvest (33.45, 20.02 and 38.71), plant spread E-W
(10.71, 9.35 and 19.11), plant spread N-S (24.96, 18.43
and 34.39), primary branches plant ' (9.89, 6.38 and
(-)1.96), fruit length (18.44, 14.23 and 20.42), fruit girth
(17.28, 11.14 and 62.10), average fruit weight ( 56.52,
52.66 and 75.66), fruits plant® (23.59, 11.08 and 3.24),
TSS (23.25, 22.22 and 22.09), reaction to bacterial wilt
at 90 DAT (0.00, 0.00 and (-)80.03) and overall high fruit
yield plant'(62.57, 56.77 and 26.95), respectively, closely
followed by C, for traits viz. plant height at final harvest
(29.07, 12.22 and 22.20), fruit length (18.62, 13.13 and
22.08), fruit girth (15.51,0.00 and 45.86), average fruit
weight (52.10, 44.84 and 66.67), TSS (37.61, 35.59 and
33.19), reaction to bacterial wilt at 90 DAT (0.00,0.00 and
(-)80.03) and fruit yield plant" (39.36, 29.21 and 22.46).
The result of the present study also indicated better
performance of F, cross C,, for fruit length, average fruit
weight, ascorbic acid content, TSS, reaction to bacterial
wilt and fruit yield plant” followed by C, for plant spread (E-
W), plant spread (N-S), days to 1%t flower, fruit length, fruit
girth, average fruit weight, ascorbic acid content, TSS,
reaction to bacterial wilt and fruit yield plant'. So these
crosses can be utilized directly in further evaluations or
isolation of transgressive segregants in later generations.

Combining ability: Results on gca (general combining
ability) for various traits in brinjal has been presented in
the Table 5. The result indicated that, among the seven
diverse parents, BBSR-08-2 was identified as the good
combiner having high gca effect for the traits viz. plant

Table 5. Estimate of gca effect in parents

height at final harvest, primary branches plant', plant
spread, fruit girth, average fruit weight, TSS, ascorbic
acid content, incidence of bacterial wilt at 90 DAT and
fruit yield plant closely followed by BBSR-195-3 for plant
height at final harvest, primary branches plant’, fruit
length, fruit girth, average fruit weight, number of fruits
plants™, ascorbic acid content, incidence of bacterial wilt
at 90 DAT and fruit yield plant’. The result also revealed
that BBSR-10-26 exhibited average combining ability for
the traits viz. days to 1% flowering, plant spread (N-S), fruit
length, fruits plant”, TSS, ascorbic acid content, incidence
of bacterial wilt at 90 DAT and fruit yield plant'. Thus,
these local landraces as parental lines can be used in
hybridization programme as a good source of favourable
gene for increasing fruit yield and yield attributing traits.
Similar results were reported in brinjal by Dishri and
Mishra (2017), Kachouli et al. (2019), Gangadhara et al.
(2021) and Timmareddygari et al. (2021).

The estimates of sca (specific combining ability) for the
F, crosses viz. C, and C, exhibited the highest significant
sca effect for fruit yield plant' (0.41) (Table 6). Out of
21 crosses, nine crosses viz. C,,C,, C,, C, C, C,,, C,,
C,s and C,, showed significant sca effect for fruit yield.
The F, cross, C, revealed significant sca effect for plant
height at final harvest (12.43), plant spread E-W (7.62),
plant spread N-S (11.10), primary branches plant” (0.21),
fruit length (0.76), fruit girth (1.46), average fruit weight
(39.66), fruit plant® (3.10), TSS (0.34) along with fruit
yield (0.41). Regarding earliness in flowering, the F,
crosses viz. C,, and C,, showed significant sca effect in
desired directions. However, the crosses viz. C,, C,, and
C,, showed significant sca effect for fruit yield attributes
viz. fruit length, fruit girth and average fruit weight. In the
present study, top three crosses viz. C, (BBSR-08-2 x
BBSR-10-25), C, (BBSR-08-2 x Selection from BBSR-
145-1) and C, (BBSR-10-25 x BBSR-195-3) had high

Parent PH PSE-WPSN-S PB DFF DS50F FL FG AFW FP TSS AA BW  FYP
P, 10.51" 054 3.34" 0.15 260" 1.81" -0.06 258" 13.32" -0.55 0.13° 0.25° -0.80" 0.15"
P, 0.31 0.22 0.01 0.10 -0.00 2.99" 0.29 0.81" -498 048 006 -0.04 -0.55" -0.14"
P, -2.69" -424" 1.04 -015 -063 -1.74" 025 -1.79" -7.38" 0.95° 0.08 0.13 -0.74" 0.04
P, 352" 271" 119 -0.38" -0.71" -0.22 -1.55" -3.90" -26.30" 0.35 -0.12° -0.23" 0.39° -0.04
P, 331" 092 -113 -0.07 025 -0.83 142" 067 1845" 044 -0.16" 0.10 -0.12 0.117
Ps 441" 054 -160 -0.13° 1.15" 158" 071" 087 828" -044 -0.05 -0.30" 0.01 -0.02
P, -10.54" -0.67 -2.85 048" -2.66" -3.59° -1.05" 0.777 -1.39 -1.23" 0.05 0.10 1.82" -0.10"
SE(gi) 0.78 0.52 1.07 006 030 0.36 0.18 0.34 237 024 005 008 015 0.02
SE (gi-gj)x 1.19 0.80 163 009 045 0.56 0.27 0.52 363 036 008 012 024 0.03
CD(P=0.05) 2.43 164 335 018 0.93 1.14 0.55 1.06 744 075 016 024 048 0.06

(PH-Plant height at final harvest, PS E-W -Plant spread (East-West), PS N-S - Plant spread (North-South), PB- Primary branches plant
1, DFF- Days to 1% flowering, D50F- Days to 50% flowering, FL- Fruit length, FG- Fruit girth, AFW- Average fruit weight, FP- Fruits
plant®, TSS- Fruit TSS, AA- Ascorbic acid content, BW- Incidence of bacterial wilt at 90 DAT, FYP- Fruit yield plant ")
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Table 6. Estimate of sca effect in crosses

Crosses PH PSEWPSNS PB DFF D50F FL FG AFW FP TSS AA BW FYP
c, 12.43" 7627 11107 021" 1.91° -1.94" 076" 146" 39.66" 3.10° 0.34" -0.00 -0.04 041
c, 7.28" 407" 531" -024" 464" 6.39° 100" 151" 31.91" -1.43" 082" 003 015 017"
C, 557" -2.87° 527° 009 003 127 025 049 103 057 004 028 -0.99° 021
C, 438" 2927 949" 038 -3.94" -022 1.13° 190" 093 -0.72 025 059" -048 0.05
C, 165 070 -7.19° 053" 266" -042 059 148" 34.74" 066 -0.04 032" 052 041
C, 123 -359" -069 -0.68" -0.32 144" -055 -1.14° -1428" -055 0.20° 057" 043 -0.07"
c, -1.82 3.00° -4.76" 021" 1.15° -3.08" 070" -1.84" -10.09" -1.66" 0.3 021 -0.10 -0.28"
C, 9.78" 3.40° 544" 004 1.03 -1.71" -065" -2.16" -047 -356° 015 020 -1.24" 0.02
c, 569" 1.4 -324° -007 317" -3.10° 1.08" 3.01" 23.68" 225" 029" 007 040 0.9
C., 341" 853" 954" 089" -2.23° 2507 084" 270" -13.51° -0.87° 0.18" 0.84" 140" -0.26"
C, 057 -3.22° -241 -0.62° 233" 317" 006 027 -568 0.12 008 009 0.18 0.2
C, 778" -369° -259 049" -024 283" 010 4.01° 12.18° -1.93" 015 043" 121" -0.05
C., 188 -2.30° -2.02 0.18 040 564 108" -246" 16.38" 0.38 0.41° 107" -054 0.19
C. 10.70" -4.62° 476 0.3 -3.30° -3.97° -0.37 -1.11° -11.06" 2.06" 0.35° 0.06 -0.67" 0.20
C., 538" 0.64 261 -0.18 261" 130 -051" 042 -333 -055 -0.18 -0.15 -0.21 0.06
C. 0.38 -2.90" 1.08 -0.09 -0.92° 032 -1.32° -1.67" -22.61" -1.42° 032" -0.31" 1.17° -0.09"
cC, 331" 523" 096 037 -1.82" -449" -017 -1.73° -554 -1.84" 034" -0.16 045 -0.03
C. 522" 449" -1.69 -0.34" 244" 258" 049 -1.77° 13.93" -1.15° 0.09 030" -0.76" 0.09
Ch -8.09" 2.07° 268 016 412" 652" 076" 266" 40.41° -243" -0.44" 055" -1.29" -0.14"
Cy 248 618" -147 -0.16 413" 179" -043 131" 233 -124" -013 -002 079" -017"
C, 180 3.66° -235 0.00 1.13° 083 038 -1.31" -10.60" 1.33" 025" 016 020 0.00
SE(sij)* 226 152 311 016 086 106 051 099 690 069 014 023 045 0.06
SE(sij-sik)* 3.35 226 462 024 128 157 076 146 1026 1.03 021 033 067 008
CD(P=0.05) 6.88 463 948 050 262 323 156 3.00 2104 211 044 069 137 017

(PH-Plant height at final harvest, PS E-W -Plant spread (East-West), PS N-S - Plant spread (North-South), PB- Primary branches plant
1, DFF- Days to 1% flowering, D50F- Days to 50% flowering, FL- Fruit length, FG- Fruit girth, AFW- Average fruit weight, FP- Fruits
plant?, TSS- Fruit TSS, AA- Ascorbic acid content, BW- Incidence of bacterial wilt at 90 DAT, FYP- Fruit yield plant ")

Fruit yield plant ' being the most important attribute
exhibited non-additive gene action as the ratio between
the gca and sca variance is less than one. Similar results
for fruit yield plant” in brinjal also reported by Gangadhara
et al. (2021), Timmareddygari et al. (2021) and Rajan et
al. (2022).For the traits exhibiting additive gene action,
simple selection would be desirable for improvement
of these characters as it is fixable. In the traits where
non-additive gene action is present, it is advocated for
heterosis breeding or selection has to be postponed
for later generations for improvement of these fraits.
Thus, the present study clearly established the better
performance of local landraces as parent viz. BBSR-
08-2, BBSR-10-25, BBSR-10-26 and BBSR-195-3 not
only for better growth, flowering, fruit yield attributing but
also for resistance or tolerance towards bacterial wilt,
fruit quality along with higher fruit yield plant™. Thus, the
performance of superior crosses viz. C, (BBSR-08-2 x
Selection from BBSR-145-1), C, (BBSR-08-2 x BBSR-10-
25), C, (BBSR-08-2 x BBSR-10-26), C,, (BBSR-10-26
BBSR-195-3) and C, (BBSR-08-2 x BBSR-195-3) could

sca effect for yield plant™ in which good *poor (C,), good
x average (C,) and poor x good (C,) (Table 7) general
combiners were involved which clearly indicated that the
parental contribution to the heterosis is primarily through
non-additive gene effects. Hence, exploitation of heterosis
appeared to be an appropriate strategy for improvement
in brinjal. The results were in accordance with Dishri and
Mishra (2017), Kachouli et al. (2019), Gangadhara et al.
(2021) and Rajan et al. (2022).

Gene action: The data presented in Table 8 elucidates
the nature of gene action for various traits in brinjal. The
result indicated that vegetative traits viz. plant height at
final harvest, plant spread (E-W) and (N-S) and primary
branches plant' showed higher sca variance than gca
variance as evidenced by ratio less than one indicating
involvement of non-additive gene action. Similar
results were reported in brinjal by Patel et al. (2017b)
and Gangadhara et al. (2021) for plant height, primary
branches plant’ and Aswani and Khandelwal (2005),
Singh et al. (2013) and Ramani et al. (2017) for plant
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Table 7. Categorization of parents

Parents PH PS PS PB DFF  D50F FL FG AFW FP TSS AA BW FYP
E-W N-S
P, G A G G P P A G G P G G G G
P, A A A A A P A G P A A A G P
P, P P A P G G A P P G A A G A
P, G G A P G A P P P A P P P P
P G A A A A G G A G A P A A G
P P A A P P P G G G A A P A A
P P A P G G G P G A P A A P P

7

G= Good parent having significant gca effect in desired direction

A= Average parent having positive or negative but non significant gca effect

P= Poor parent having significant gca effect in the undesired direction (Barot et al., 2014)

(PH-Plant height at final harvest, PS E-W -Plant spread (East-West), PS N-S - Plant spread (North-South), PB- Primary branches plant
1, DFF- Days to 1% flowering, D50F- Days to 50% flowering, FL- Fruit length, FG- Fruit girth, AFW- Average fruit weight, FP- Fruits
plant’, TSS- Fruit TSS, AA- Ascorbic acid content, BW- Incidence of bacterial wilt at 90 DAT, FYP- Fruit yield plant -')

Table 8. Nature of gene action

S.No. Character gca sca variance gca/sca Nature of gene
variance (o?s) (o?%g/ o?%s) action
(o%g) variance
1 Plant height at final harvest 44.57 58.75 0.75 Non-additive
2 Plant spread (East-West) 4.23 17.55 0.24 Non-additive
3 Plant spread (North- South) 2.93 21.77 0.13 Non-additive
4 Primary branches plant 0.07 0.21 0.34 Non-additive
5 Days to 1st flowering 2.59 9.13 0.28 Non-additive
6 Days to 50% flowering 5.08 13.57 0.37 Non-additive
7 Fruit length 0.99 0.59 1.69 Additive
8 Fruit girth 4.45 3.59 1.24 Additive
9 Average fruit weight 219.97 514.19 0.43 Non-additive
10 Fruits plant” 0.51 3.58 0.14 Non-additive
11 Fruit TSS 0.01 0.17 0.05 Non-additive
12 Ascorbic acid content 0.03 0.3 0.11 Non-additive
13 Bacterial wilt incidence at 90 DAT 0.80 0.34 2.33 Additive
14 Fruit yield plant™ 0.01 0.05 0.21 Non-additive

spread, respectively. Regarding flowering attributes viz.
days to 1 flowering and days to 50% flowering variance
due to sca was higher than variance due to gca and the
ratio being less than one revealing the non-additive nature
of gene action. Similar results on flowering in brinjal were
also reported by Kumar and Arumugam (2016) and
Rajan et al. (2022).

Variance due to gca was higher than variance due to
sca for fruit yield attributing traits viz.fruit length and fruit
girth showing involvement of additive gene action. The
findings are in agreement with Aswani and Khandelwal
(2005), Uddin et al. (2015) and Patel et al. (2017b). Other
yield attributing traits in brinjal viz. average fruit weight
and fruits plant' showed higher sca variance than gca

expressing presence of non-additive gene action. Similar
results were also reported in brinjal by Gangadhara et al.
(2021), and Rajan et al. (2022).Variance due to sca was
higher than variance due to gca for fruit quality attributes
viz. TSS and ascorbic acid content indicating non-
additive gene action. The results are in agreement with
Ambade et al. (2012) and Ramani et al. (2017) for TSS
and by Rajan et al. (2022) for ascorbic acid in brinjal.

In the present study the incidence of bacterial wilt at 90
DAT showed additive gene action as the gca variance was
higher than sca. Similar type of gene action for bacterial
wilt incidence was also reported by Chattopadhyay et al.
(2012), Lebeau et al. (2013) and Bainsla et al. (2016) in
brinjal.
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Fruit yield plant -1 being the most important attribute
exhibited non-additive gene action as the ratio between
the gca and sca variance is less than one. Similar results
for fruit yield plant-1 in brinjal also reported by Gangadhara
et al. (2021), Timmareddygari et al. (2021) and Rajan et
al. (2022).For the traits exhibiting additive gene action,
simple selection would be desirable for improvement
of these characters as it is fixable. In the traits where
non-additive gene action is present, it is advocated for
heterosis breeding or selection has to be postponed for
later generations for improvement of these traits.

Thus, the present study clearly established the better
performance of local landraces as parent viz. BBSR-
08-2, BBSR-10-25, BBSR-10-26 and BBSR-195-3 not
only for better growth, flowering, fruit yield attributing but
also for resistance or tolerance towards bacterial wilt,
fruit quality along with higher fruit yield plant-1. Thus, the
performance of superior crosses viz. C5 (BBSR-08-2 x
Selection from BBSR-145-1), C1 (BBSR-08-2 x BBSR-10-
25), C2 (BBSR-08-2 x BBSR-10-26), C13 (BBSR-10-26 x
BBSR-195-3) and C4 (BBSR-08-2 x BBSR-195-3) could
be tested in multi-location trials for further confirmation of
their performance for yield and quality traits.
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