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A study was carried out in half diallel fashion with eight parents in brinjal.
Parents were evaluated for estimation of gca and sca effects and variances for yield and
yield contributing characters. The general and specific combining ability variances were
significant for all the traits. The o?gca and o”sca ratio indicated that non-additive gene
action was predominant for the inheritance of all the traits except fruit girth for which
additive gene action was more important. The estimates of general combining ability
effects suggested that parents GBL-1 and KS-331 were good general combiners for fruit
yield per plant and its related attributes. The estimates of general combining ability
effects suggested that parent GBL-1 was good general combiners for dry matter and total
soluble sugars. The estimates of specific combining ability effects indicated that cross
combinations viz., Doli-5 x GBL-1, AB-07-08 x GP-180 and AB-07-08 x KS-331 were observed
to be most promising for fruit yield and some of its related traits. These crosses need to be
exploited and also one can explore the possibility of isolating transgressive segregants
from the segregating generations of these crosses.

Keywords: Brinjal, diallel, general combining ability and specific combining ability.

The present investigation had been
undertaken to know the type of gene action
governing yield and yield contributing traits and
to identify the parent and crosses, which could be
exploited for future breeding programme.
Significant and positive sca effects for fruit yield
and its component traits have also been reported
by Chaudhary and Pathania (2000); Rao (2003);
Singh and Singh (2004); Vadodaria et al. (2008)
and Shanmugapriya et al. (2009). The present
investigation had been undertaken to know the

* To whom all correspondence should be addressed.
Tel.: +91-94265 25204
E-mail: aniketmakani@yahoo.com

type of gene action governing yield and yield
contributing traits and to identify the parent and
crosses, which could be exploited for future
breeding programme.

MATERIALS AND METHODS

Eight parentsof brinja viz., NDB-18, PPL-
1, PusaUttam, Dali-5,AB-07-08, GBL -1, GP-180and
KS-331 and their complete set of 36 entries
comprising 8 parents and their 28 F, swere planted
for evduationin aRandomized Block Design (RBD)
with threereplications. at Research Farm of Main
Vegetable Research Station, AAU, Anand, Gujarat
(India) during kharif-rabi 2011-12. Each plot
consisted of a single row of 10 plants. Inter and
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intra row spacing was kept 90 and 60 cm,
respectively. The observations were recorded on
fiverandomly selected plantsfrom each treatment
and replication for twelve characters viz; days to
50% flowering, daysto first picking, fruit length,
fruit girth, average fruit weight, number of fruits
per plant, plant height, fruit yield per plant, fruit
volume, dry matter, total phenol and total soluble
sugar (TSS). The general and specific combining
ability effects of the parents were assessed by
diallel analysis. To understand the real picture of
genetic architecture of the hybrids and their
parents, the data obtained for parents and hybrids
were analyzed by Model-I, Method-11 proposed
by Griffing (1956).

RESULTS AND DISCUSSION

The analysis of variance for combining
ability indicated that the mean squares due to
general combining ability and specific combining
ability weresignificant (Table 1). Thevariance due
to scawas higher than that of dueto gcafor all the
charactersindicating the predominant role of non-
additive gene action except for fruit girthfor which
additive gene effect wasmoreimportant. Thisisin
agreement with the studies of Chaudhary and
Pathania (2000), Chaudhary and Malhotra (2000),
Rao (2003), Singh and Singh (2004), Vadodaria et
al. (2008), Shanmugapriyaet al. (2009).

The presence of predominantly large
amount of non-additive gene action observed for
various yield attributing characters would
necessitate the maintenance of heterozygosity in
the population. Breeding methods such as
biparental mating followed by reciprocal recurrent
selection may increase frequency of genetic
recombination and hasten the rate of genetic
improvement (Hanson, 1960).

The predominance of non-additive gene
action for fruit yield per plant as observed in
present study has already been reported by many
researchers, viz., Chaudhary and Pathania (2000),
Chaudhary and Mahotra (2000), Rao (2003), Singh
and Singh (2004), Vadodaria et al. (2008),
Shanmugapriyaet al. (2009).

The importance of non-additive genetic
variancein theinheritance of daysto 50% flowering
was also reported by Chaudhary and Pathania
(2000), Baig and Patil (2002), Vadodariaet al. (2005)
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and Shanmugapriya et al. (2009). The
preponderance of non-additive gene effects was
also reported for days to first picking (Sawant et
al., 1991; Chaudhary and Pathania, 2000 and Patel,
2003), fruit length (Chaudhary and Pathania, 2000;
Rao, 2003 and Shanmugapriyaet al. 2009), average
fruit weight (Kaur,1998; Rao, 2003 and
Shanmugapriyaet al. 2009), number of fruits per
plant (Kaur,1998; Chaudhary and Pathania, 2000;
Rao, 2003; Vadodaria et al., 2005), plant height
(Chaudhary and Pathania, 2000; Patel, 2003; Singh
and Singh, 2004 and Shanmugapriya et al. 2009)
andyield per plant (Chaudhary and Pathania, 2000;
Rao, 2003; Singh and Singh, 2004; Vadodariaet al.
2008; Shanmugapriyaet al. 2009). While additive
genetic variance in the inheritance of fruit girth
was reported by (Das and Barua, 2001; Singh and
Singh, 2004; Aswani and Khandelwal 2005 and
Bisht et al., 2006).

Nature and magnitude of combining
ability effectshelp inidentifying superior parents
and their utilizationin further breeding programme.
L ooking to the estimates of gcaeffect for different
characters, an overall appraisal of gca effects
reveal ed that the genotype GBL-1 wasfound to be
agood general combiner for al theyield attributing
charactersexcept average fruit weight, plant height
and total phenols. The parent KS-331 was a good
general combiner for days to flowering, days to
first picking, fruit girth, average fruit weight,
number of fruits per plant, fruit yield per plant and
fruit volume. Therefore, above parents can be
considered as a good source of favourable genes
for increasing fruit yield along with other yield
attributes. It isevident from theseresultsthat high
gcaeffectsfor fruit yield per plant in the varieties
GBL-1 and KS-331 were mainly due to important
yield contributing characters mentioned above
(Table2). Therefore, it would beworthwhileto use
theabove parental lines(GBL-1and KS-331) inthe
hybridization programme for improvement of
brinjal.

For quality components, parents GBL -1
and Doli-5 were found to be good general
combinersfor dry matter and total soluble sugars.
AB-07-08 wasfound to be agood general combiner
for dry matter and total phenols. The estimates of
gcaeffects further reveal ed that the parental lines
showing high gca effects for fruit yield also
exhibited high to average gca effects for one or
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other yield components (Table 2). These parents
can be intensively used in the hybridization
programme aimed at amelioration of fruit yield.
The estimates of specific combining
ability effects reveaed that as many as thirteen
cross combinations exhibited significant and
positive sca effectsfor fruit yield per plant (Table
3). Themaximum significant positive scaeffect was
exhibited by hybrid Doli-5x GBL-1 (1.97) followed
by AB-07-08 x GP-180 (1.73) and AB-07-08 x KS-
331 (1.55) and thuswere good hybrid combinations,
contributing towards higher fruit yield per plant.
Thecross combination Doli-5 x GBL-1 (Averagex
Good) had highest scaeffectsfor fruit yield (1.97),
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which also recorded significant sca effects in
desired direction for daysto flowering, number of
fruits per plant, total phenols and total soluble
sugars. The crossAB-07-08 x GP-180 (Good x Good)
exhibited significant sca effectsfor fruit yield per
plant and average fruit weight. Thecross AB-07-
08 x KS-331 (Good x Good) manifested significant
sca effects for number of fruits per plant and fruit
yield per plant in desired direction.

The three best crosses selected each for
scaeffects, per se performance and heterobeltiosis
for all the charactersare presented in Table 4. The
crossesviz., Doli-5x GBL-1, AB-07-08 x GP-180
and AB-07-08 x KS-331 which recorded high and

Table 3. Estimates of specific combining ability (sca) effects of hybrids for various charactersin brinjal

Crosses Daysto Daysto Fruit Fruit Average  Number of
50% first length girth fruit fruits per
flowering picking (cm) (cm) weight (g) plant
NDB-18 X PPL-1 7.46** 13.29** -0.25 1.76** 1.01 -1.39
NDB-18 X Pusa Uttam 3.23** 459 1.58** 0.16 10.88**  -12.62**
NDB-18 X Dali-5 1.80 312 1.18* 0.56 -9.56** 20.02**
NDB-18 X AB-07-08 -2.10 -2.01 0.79 -1.01 13.97** 8.22
NDB-18 X GBL-1 -0.70 3.26 0.18 -0.92* -10.44** 9.66*
NDB-18 X GP-180 5.06** 272 -3.64** -1.09** -49.29**  31.71**
NDB-18 X KS-331 -1.07 112 -0.91 0.14 -9.03** 3.43
PPL-1 X PusaUttam -5.47%* -8.08** -0.24 -0.32 0.60 18.86**
PPL-1 X Doli-5 -1.57 -4.88 0.89 0.85* 4.42 16.27**
PPL-1 X AB-07-08 -3.47%* -3.68 0.00 0.67 -10.09** 15.10**
PPL-1 X GBL-1 0.26 -141 0.64 -1.07** -7.40* -24.06**
PPL-1 X GP-180 -1.64 -8.94** 1.51*%* 1.06** -22.23** 11.09*
PPL-1 X KS-331 2.23* -0.21 -1.20* -0.74* -12.68** 4.50
Pusa Uttam X Doli-5 -1.14 -7.91%* -0.49 0.09 -5.93* -3.43
Pusa Uttam X AB-07-08 -6.37%* -13.71** -0.54 -0.50 -6.99* 17.31**
Pusa Uttam X GBL-1 1.36 122 -1.38* -0.39 6.05* -1.13
Pusa Uttam X GP-180 -0.54 0.02 0.47 1.05** -11.93** -3.09
Pusa Uttam X KS-331 2.33* 8.09** 0.26 -0.11 -1.81 11.29*
Doli-5 X AB-07-08 153 4.49 -0.01 0.00 -10.34** -4.85
Doli-5 X GBL-1 -7.40** -10.91** 0.05 -0.40 4.43 22.12**
Doli-5 X GP-180 0.03 -0.44 0.50 -0.36 28.63**  -12.63**
Doli-5 X KS-331 4.56** 11.29** -0.41 0.24 6.79* -0.79
AB-07-08 X GBL-1 7.36** 17.29** 2.26%* 0.32 6.08* 15.22**
AB-07-08 X GP-180 -0.54 1.76 -0.55 -0.83* 15.77** -0.01
AB-07-08 X KS-331 1.66 -0.18 -0.10 0.10 3.62 14.37**
GBL-1 X GP-180 0.20 -3.31 0.34 -0.09 -31.91**  26.11**
GBL-1 X KS-331 -4.60** -5.91* -0.51 0.47 3.02 10.88*
GP-180 X KS-331 -1.17 -4.11 3.08** 2.72%* 47.36**  -17.79**
SE.+ 1.10 3.00 0.54 0.35 297 4.43
Range -740to0 -13.71to -3.64to -0.83to0  -49.29t0  -24.06 to
7.46 17.29 3.08 272 47.36 3171

* ** Significant at 5 % and 1 % levels, respectively.
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significant scaeffectsfor fruit yield, resulted from
average x good, good x good and good x good
general combiners, respectively.

If across combination exhibited high sca
effects as well as per se performance having at
least one parent as good general combiner for a
particular trait, it is expected that such cross
combinationswould throw desirable transgressive
segregants in later generations. Significant sca
effects of those combinations involving good x
good combiners showed the major role of additive
type of gene effects, which is fixable. However,
two good general combiners may not necessarily
throw good segregants. Similarly, in the case of

Table 3. Continues..
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superior crosses involving both the poor x poor
general combiners, very littlegainisexpected from
such crosses because high sca effects may
dissipate with the progress towards homozygosity.

Perusal of the datainthe Table 4 revealed
that the crosses having higher estimates of sca
had resulted from good x good, good x average,
good X poor, averagex poor and poor X poor general
combiners. Better performance of hybridsinvolving
average X poor general combiners indicated
dominance x dominance (epistasis) type of gene
action (Jinks, 1956). Such crosscould be utilized in
the production of high yielding homozygouslines
(Darrah and Hallauer, 1972). In the present study,

Crosses Plant Fruit Fruit Dry Total Total

height yield per volume matter phenols soluble

(cm) plant (co) (mg/100 (mg/100 sugars

(kg) mg) mg)  (mg/100mg)

NDB-18 X PPL-1 7.75%* 0.05 12.66** -0.32%* -0.06** 0.07**
NDB-18 X Pusa Uttam 1.03 -0.10 11.98** 0.48** -0.03** 0.08**
NDB-18 X Dali-5 -2.61 0.23 -8.79** -0.08 0.03** -0.04**
NDB-18 X AB-07-08 -1.74 1.43** 3.33 -0.51** 0.02** 0.12**
NDB-18 X GBL-1 1.10 -0.89**  -16.39** 0.07 0.01 -0.08**
NDB-18 X GP-180 -5.01* -0.58* -50.49** 0.71** -0.05** 0.02
NDB-18 X KS-331 -2.03 -0.60* -12.01** 0.42** 0.05** 0.02
PPL-1 X PusaUttam 2.23 0.93** -9.80** 0.74** -0.03** 0.11**
PPL-1 X Doli-5 -4.04 1.34** 16.02** -0.10 0.04** 0.07**
PPL-1 X AB-07-08 0.24 -0.27 10.15** -0.52** -0.03** 0.00
PPL-1 X GBL-1 -6.53** -2.03**  -14.11%* -0.18 0.00 -0.11**
PPL-1 X GP-180 1.48 0.38 -21.90%* -0.08 0.01 -0.06**
PPL-1 X KS-331 -13.23**  -0.74**  -21.99** 0.11 0.01 0.12**
Pusa Uttam X Doli-5 -3.48 -0.54* -3.66 0.63** -0.04** 0.02
Pusa Uttam X AB-07-08 2.76 031 -17.13**  -1.03** 0.02** 0.08**
Pusa Uttam X GBL-1 -7.65** 021 -12.25%* -0.24* -0.01 -0.08**
Pusa Uttam X GP-180 -6.05** -0.13 14.68** -0.03 -0.01 -0.03**
Pusa Uttam X KS-331 -2.56 0.58* 2.86 0.34** 0.03** 0.08**
Doli-5 X AB-07-08  -6.32** -1.04** 7.12%* -0.06 0.04** -0.14**
Doli-5 X GBL-1 4.83 1.97%* 8.74** -0.18 0.03** 0.09**
Doli-5 X GP-180 21.06** 0.53* 0.71 -0.07 0.03** -0.01
Doli-5 X KS-331 248 0.70** -1.21 -0.97** -0.04** -0.09**
AB-07-08 X GBL-1 9.32%* 1.48** 29.46** 0.11 -0.02** 0.08**
AB-07-08 X GP-180 11.40** 1.73** -16.87%* -0.03 -0.02** 0.00
AB-07-08 X KS-331 1.10 1.55%* -6.62** 0.17 -0.02** -0.04**
GBL-1 X GP-180 0.74 0.87** -8.56** -0.13 0.01 -0.07**
GBL-1 X KS-331 152 1.25%* 6.89** -0.03 -0.01 -0.01
GP-180 X KS-331 194 1.34** 82.33** -0.13 0.01 0.04**
SE. + 2.07 0.26 235 0.11 0.005 0.0089
Range -13.23 to 21.06 -2.03 to 1.97-50.49 to 82.33-1.03 to 0.74 -0.06t0 0.05 -0.14t0 0.12

*** Significant at 5 % and 1 % levels, respectively.
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top three crosses which exhibited high sca effects
for yield per plant involved at least one good
general combiner, indicating additive x dominance
type of gene interaction, which could produce
desirable transgressive segregants in subsequent
generations.

The crosses where poor x poor and poor
x good general combiners producing high sca
effectsmay be attributed dueto presence of genetic
diversity in the form of heterozygous loci for
specific traits. Thus, the ideal crosses would be
the one, which have good per se performance, high
heterosis or heterobeltiosis, at least one good
general combiner parent and high sca effects. On
the basis of combining ability, the parent GBL-1
was good general combiner for quantitative traits
and GBL-1, Doli-5 and GP-180 werefoundto bea
good general combiner for qualitative traits.
Considering mean performance, heterosis and
combining ability, thehybrid GBL-1x KS-331 was
found promising for commercial exploitation
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