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Abstract

The study aimed to evaluate the potential of seven parents and twenty-one hybrids for yield and associated traits
developed through half diallel mating design at Vegetable Research Farm, NAU, Navsari during Rabi 2024-25. Analysis
of variance revealed that mean sum of squares were highly significant for all the traits indicating both additive and non-
additive gene action. Standard heterosis was estimated using Arka Rakshak as check and hybrids GP28 x GP29, GP17
x GP29 and GP28 x GP64 exhibited superior standard heterosis for fruit yield per plant. Combining ability analysis by
using Griffing’'s Method I, Model I which revealed GP28, GP29 and GP17 as good general combiners, while hybrids
GP28 x GP29 and GP17 x GP64 were identified as good specific combiners for yield and associated traits. These

results suggest that the identified hybrids are promising for commercial cultivation after multi-location evaluation.
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INTRODUCTION

Tomato (Solanum lycopersicum L.) ranks among globally
significant vegetables due to its utilization for both
fresh consumption and processing purposes. It is a rich
source of vitamins, minerals, dietary fibres, lycopene and
antioxidants which offer protection against cardiovascular
diseases and cancer. Therefore, serving as a vital
“protective food”. Tomato is a warm-season, day neutral
and self-pollinated crop thrives in well drained sandy loam
soils but sensitive to frost and extreme heat.

Hedrick and Booth (1907) were the pioneers in
recognizing heterosis in yield of tomato and today the
limited availability of high-yielding varieties has increased
demand for hybrids. Heterosis is favoured by higher fruit
set and more seeds per fruit. Standard heterosis, which
measures hybrid superiority over check is essential
for hybrid release and commercialization. Heterosis
enhances marketable yield and its effective utilization
depends on careful parent selection and evaluation
(Javed et al., 2021; Madhavi et al., 2023). Developing
hybrid tomato varieties strengthens farmer interests and
increase marketable productivity (Kumar et al., 2023 a).

Combining ability analysis provides a framework for
selecting superior parents and hybrids through General
combining ability (GCA) and Specific combining ability
(SCA). This study was conducted to evaluate parental
lines exhibiting strong general performance. Additionally,
cross combinations were developed and assessed
for targeted levels of heterosis (Sankhala et al., 2022).
Selection of superior combining parents is crucial, as their
crosses can produce desirable combinations. General
combining ability is used to designate the average
performance of a parent in hybrid combination, which
arises from additive genetic effects making it theoretically
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fixable. In contrast, specific combining ability refers to
cases where certain hybrid combination performs better or
worse than expected based on the average performance
of the parents. Such deviations are attributed to non-
additive gene action and are considered non-fixable
(Sharma et al., 2025). The estimates of GCA and SCA
depends on the genetic makeup of the parental lines and
nature of the gene action (Javed et al., 2021). Combining
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ability studies provide critical insights into parent selection
for F, hybrids by revealing nature and magnitude of
gene actions governing quantitative trait expression
(Agarwal et al., 2017). However, despite extensive work
on heterosis and combining ability, limited information is
available on the performance of specific parental lines
and their hybrids under the Agro-climatic conditions of
Navsari. Therefore, the present study was undertaken to
assess standard heterosis, combining ability and gene
action for yield and quality traits in tomato to identify
superior parents and promising hybrids.

MATERIALS AND METHODS

The present investigation was executed at Vegetable
Research Farm (RHRS), ACH, Navsari Agricultural
University, Navsari. The experiment was conducted from
December 2024 to April 2025. In this experiment seven
genotypes (GP17, GP28, GP29, GP64, GP65, GP74 and
GP111) were selected from the same location and half
diallel mating design was employed during January 2024 to
February 2024. The experiment comprised 29 genotypes,
including 7 parents, 21 F, hybrids and one standard
check (Arka Rakshak) were transplanted in Randomized
Block Design, with three replications including ten plants
in each row for each particular entry with a spacing of
90 x 45 cm. The data were taken from the five randomly
selected plants, except the ones planted at borders for
different traits viz., days to 50 % flowering, number of
branches per plant at final harvest, plant height at final
harvest (cm), number of trusses per plant, days to first
harvest, days to last harvest, number of locules per fruit,
fruit equatorial diameter (cm), fruit polar diameter (cm),
pericarp thickness (cm), fruit weight (g), number of total
fruits per plant, total fruit yield per plant (kg), marketable
fruit yield per plant (kg), total soluble solids (‘B) by using
refractometer measurement, lycopene content (mg/100g)
estimated by spectrophotometric method following
Ranganna (1986), titrable acidity (%) was measured
by acid-base titration using AOAC (1990) procedures,
ascorbic acid content (mg/100g) was determined by
the 2,6-dichlirophenol indophenol dye titration methods
described by Ranganna (1986), shelf life of fruit (days).
Statistical analysis was carried out by using Agri analyze
recommended by Popat et al. (2024). Standard heterosis
was estimated following Meredith and Bridge (1972) and
combining ability analysis was conducted using Model-1
(Fixed effect) and Method-2 (Parents and one set of F.s
without reciprocals) as described by Griffing (1956).

RESULTS AND DISCUSSION

The analysis of variance for combining ability
(Table 1) revealed that mean sum of squares were
highly significant for the all the traits except for days to
first harvest indicating the presence of both additive and
non-additive gene actions were important for inheritance
of these traits. These results are in accordance with the
works of Yadav et al. (2016) Huseynzade et al. (2020),
Javed et al. (2021), Ibirinde et al. (2022), Kumar et al.

(2022a), Singh et al. (2022), Reddy et al. (2023) and
Chaudhary et al. (2024) in tomato.

In the present analysis, it was revealed that the ratio of
02GCA /02SCA was less than unity i.e. 02SCA was higher
than o2GCA for all the characters except fruit equatorial
diameter, fruit polar diameter, pericarp thickness and
fruit weight indicating the pre dominance of non-additive
nature of genes governing those characters which
indicate heterosis breeding is used for improvement of
these characters (Table 1). The results of the present
study can be compared with the works of Pavan et al.
(2022), Singh et al. (2022), Sankhala et al. (2022),
Reddy et al. (2023) Chaudhary et al. (2024), Sharma et
al. (2025) in tomato. For fruit equatorial diameter, fruit
polar diameter, pericarp thickness and fruit weight there
is predominance of additive gene action representing the
selection in done for improvement of these characters.

Standard heterosis

Days to 50% flowering was extended from -35.82 (GP29
x GP111) to -13.88 per cent (GP29 x GP74) (Table 2).
Among 21 hybrids, top performing three hybrids were
viz., GP29 x GP111, GP28 x GP64 and GP17 x GP65. All
hybrids observed significantly negative heterosis which
is desirable indicating earliness as reported by Sah et
al. (2020), Javed et al. (2021), Tekkam et al. (2021) and
Kumar et al. (2024) in tomato. With respect to number of
branches per plant at final harvest was varied between
-22.48 (GP28 x GP111) and 62.79 per cent (GP64 x
GP111). Top hybrids viz., GP64 x GP111, GP74 x GP111
and GP65 x GP74 exhibited significant and positive
heterosis. Similar results were reported by Kumar et al.
(2023 b). Plant height at final harvest was extended from
-31.22 (GP28 x GP111) to 69.88 per cent (GP28 x GP64).
Top performing hybrids viz., GP28 x GP64, GP64 x GP74
and GP17 x GP65 exhibited positive and significant
heterosis for this trait. Corresponding findings in tomato
were observed by Javed et al. (2021), Liu et al. (2021)
and Kumar et al. (2023 b).

Regarding, number of trusses per plant it was recorded
in the range of -31.57 (GP28 x GP111) to 47.56 per cent
(GP17 x GP65). Out of 21 hybrids GP17 x GP65, GP17
x GP28 and GP64 x GP74 were observed as significant
and positive which is desirable as it contributes for
number of fruits per plant. Comparable results of tomato
were observed by Manjunath and Sikder (2020). In case
of days to first harvest, negative and significant standard
heterosis is desirable which matures earlier as reported
by Nevani and Sridevi (2022). Hybrid values spanned
from -10.54 (GP64 x GP111 and GP74 x GP111) to 5.48
per cent (GP29 x GP74). No hybrid combination revealed
significant standard heterosis for this trait. Non-significant
standard heterosis for this trait was observed by Kumari
et al. (2020), Rana et al. (2025) and Sharma et al. (2025)
in tomato. For days to last harvest, it was recorded from
-37.43 (GP28 x GP111) to 7.24 per cent (GP64 x GP111)
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Table 1. Analysis of variance for combining ability of different characters in tomato
CHARACTERS
Source d.f. DF NB PH NT DFH DLH NL FED FPD PT
GCA 6 4.68* 15.60** 2935.15** 6.59** 14.31 331.38* 1.79*  2.57* 1.84**  0.02**
SCA 21 3.53*  7.92* 550.97**  2.45*  20.17  334.14*  0.72** 0.23* 0.10*  0.002*
Error 54 139 0.36 24.97 016 1318  31.14 004 003 002 0.0009
2 - 036 1.69 323.35 0.71 - 3335 019 028 020  0.002
7 gca
z - 214 7.55 525.99 2.29 - 303.00 0.68 0.19 0.07 0.001
g %gca
x T - 0.17 0.22 0.61 0.31 - 0.1 0.28 1.43 2.77 2.16
@ gca/d “sca
CHARACTERS
Source d.f. FW NTFP TFYP MFYP TSS LC TA AA SL
GCA 6 635.21* 129.47** 0.65** 0.49** 0.83** 0.68** 0.07** 56.37** 8.00**
SCA 21 45.90** 110.43** 0.10** 0.09** 0.45** 0.84** 0.03** 59.70**  45.63**
Error 54 2.02 3.02 0.002 0.003 0.01 0.001 0.0004 0.38 0.23
2 - 70.35 14.05 0.07 0.05 0.09 0.07 0.007 6.22 0.86
ogca
: - 43.88 107.41 0.09 0.09 0.43 0.84 0.03 59.31 45.39
T“sca
z z - 1.60 0.13 0.73 0.59 0.20 0.08 0.22 0.38 0.01
o gcald "Sca

*and ** indicates significance at 5% and 1% level of probability, respectively (d.f.: degree of freedom)

DF :Days to 50 % flowering NB : Number of branches per plant at final harvest PH  : Plant height at final harvest
NT :Number of trusses per plant DFH : Days to first harvest DLH : Days to last harvest

NL :Number of locules per fruit FED : Fruit equatorial diameter FPD : Fruit polar diameter

PT :Pericarp thickness FW : Fruit weight NTFP : Number of total fruits per plant
TFYP :Total fruit yield per plant MFYP : Total Marketable fruit yield per plant TSS : Total soluble solids

LC :Lycopene content TA : Titrable acidity AA  : Ascorbic acid content

SL :Shelf life of fruit

and top hybrids viz., GP64 x GP111 (7.24 per cent) and
GP28 x GP64 (1.44 per cent) exhibited non-significant
and positive heterosis and none of the hybrid combination
revealed significant standard heterosis in desirable
direction. These results are in accordance with tomato
from the work of Tekkam et al. (2021). With respect to
number of locules per fruit was extended from -32.89
(GP64 x GP111) to 115.46 per cent (GP17 x GP28).
Significant and negative standard heterosis is beneficial
for this trait. Top hybrids viz., GP64 x GP111 and GP74
x GP111 and GP29 x GP111 exhibited negative and
significant standard heterosis. Identical results were
reported by Singh et al. (2021), Kumar et al. (2023 a),
Sharma et al. (2025) in tomato.

Considering the parameter fruit equatorial diameter
magnitude of heterosis was ranged from -49.06 (GP64
x GP111) to 8.69 per cent (GP17 x GP28). Out of
21 hybrids, only two hybrids viz., GP17 x GP28 and
GP17 x GP29 recorded positive standard heterosis

for this trait. Majority of hybrid recorded negatively
significant and these results were found with the works of
Javed et al. (2021), Rana et al. (2025) and
Sharma et al. (2025) in tomato. For fruit polar
diameter extended from -48.75 (GP64 x GP111)
to 4.37 per cent (GP28 x GP29) where, all hybrids
exhibited negative and significant standard heterosis
except GP28 x GP29. None of the hybrids revealed
significantly positive standard heterosis. Significant
negative standard heterosis were recorded by
Javed et al. (2021), Kumar et al. (2023 a) and
Patel et al. (2024) in tomato. Pericarp thickness varied
between-55.39 (GP74 x GP111)and-14.70 percent(GP28
x GP29). No hybrid has revealed positively significant
standard heterosis in desirable direction. Negative and
significantresultscanbe comparedintomatowiththeworkof
Kumar et al. (2022 b). For the trait fruit weight observed
values from-81.60 (GP64 x GP111) to 1.06 per cent (GP28
x GP29). No hybrid combination exhibited significantly
positive standard heterosis for this trait. Negative and
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significant standard heterosis for fruit weight reported by
Kerketta et al. (2023).

Standard heterosis for number of total fruits per plant
was fluctuated from -21.58 (GP29 x GP74) to 119.53 per
cent (GP29 x GP111). Top hybrids viz., GP29 x GP111,
GP17 x GP64 and GP28 x GP64 exhibited significant and
positive standard heterosis as it directly affects to total
yield of plant. Similar results were observed by Kumari
et al. (2020) and Sairam et al. (2024) across tomato
hybrids. In case of total fruit yield per plant standard
heterosis was varied from -66.49 (GP64 x GP111) to
93.18 per cent (GP28 x GP29). Among 21 hybrids, top
performing hybrids viz., GP28 x GP29, GP17 x GP29 and
GP28 x GP64 due to yield contributing traits exhibited
significant and positive standard heterosis on commercial
check Arka Rakshak for this trait as it directly enhances
productivity and economic value reported by Kumar et
al. (2022 b), Kumar et al. (2023 b), Sairam et al. (2024)
and Sharma et al. (2025) across tomato hybrids. For
marketable fruit yield per plant, heterosis was spanned
from -66.96 (GP64 x GP111) to 93.15 per cent (GP28 x
GP29). Top hybrids viz., GP28 x GP29, GP17 x GP29
and GP17 x GP64 recorded positively significant standard
heterosis for this trait. Comparable result was recorded by
Sharma et al. (2025).

Heterotic performance of total soluble solids ranged from
0.00 (GP64 x GP74) to 78.12 per cent (GP64 x GP111).
GP64 x GP111, GP17 x GP29 and GP64 x GP65 and
the hybrids revealed significant and positive heterosis.
Similar findings were reported by Kumar et al. (2023 b)
in tomato. For Lycopene content extended from -97.67
(GP17 x GP65) to 47.28 per cent (GP64 x GP111). No
hybrid combination exhibited positive standard heterosis.
Significant and negative standard heterosis in tomato
was also found by Kerketta et al. (2023). Titratable acidity
varied between -25.00 (GP64 x GP74) and 90.00 per
cent (GP28 x GP65). Top hybrids viz., GP28 x GP65,
GP28 x GP111, and GP29 x GP111 recorded significant
and positive standard heterosis for this trait and these
results can be comparable with the work of Kumar et al.
(2023 b) in tomato. Magnitude of ascorbic acid content
was ranged from -44.36 (GP28 x GP111) to 91.62 per
cent (GP17 x GP74). Top performing hybrids viz., GP17
x GP74, GP64 x GP65 and GP29 x GP74 recorded
positive and significant standard heterosis. Identical
results were observed by Kerketta et al. (2023) and
Kumar et al. (2023 b) across tomato hybrids. For shelf life
of fruit, heterosis varied between -53.91 (GP65 x GP111)
and 19.93 per cent (GP28 x GP111) for this trait. Out of 21
hybrids, top hybrids viz., GP28 x GP111, GP28 x GP29,
GP17 x GP64 revealed positive and significant standard
heterosis. Similar results in tomato were observed in
Sairam et al. (2024).

General combining ability of parents and specific
combining ability of hybrids
General combining ability of parents are mentioned

in Table 3 and specific combining ability of hybrids are
mentioned in Table 4. Parent GP111 (-1.25) was a good
general combiner while GP74 (0.77) was poor general
combiner and hybrid GP29 x GP111 (-3.41) and GP28 x
GP64 (-3.30) recorded significant SCA effect in desirable
negative direction for the trait days to 50% flowering which
contributes for earliness. In case of number of branches
per plant at final harvest, positive and significant effect
is advantageous and found in parents GP74 (1.99)
and GP111(1.81), they were identified as good general
combiners, while remaining all parents were poor
combiners and GP64 x GP111(6.46) and GP65 x GP74
(5.12) were found to be good specific combiners for this
trait. With respect to plant height at final harvest, parents
GP64 (22.01) and GP74 (27.45) were good general
combiners, while parents viz.,, GP28 (-3.97) and GP29
(-11.72) were poor general combiner. The hybrids viz.,
GP17 x GP65 (51.03) and GP28 x GP64 (33.79) were
identified as good specific combiners. Parents GP64
(0.68) and GP74 (1.57) were observed as good general
combiners for positive and significant GCA effect, while
GP17 x GP65 (3.22) and GP17 x GP28 (2.59) showed
positive and significant SCA effect in desirable direction
for the trait number of trusses per plant. In case of days to
last harvest, parents GP74 (6.26) and GP29 (5.15) were
identified as good general combiners, while two parents
viz., GP28 (-4.66) and GP65 (-10.55) exhibited poor
general combiners. Hybrids GP64 x GP111 (30.46) and
GP28 x GP64 (27.27) recorded positive and significant
SCA effects showing prolonged harvesting period.

For the trait number of locules per fruit, which contribute
to extend shelf life of fruit, negative and significant GCA
effect is desirable hence parents viz., GP111 (-0.52),
GP74 (-0.41) and GP64 (-0.25) revealed as good general
combiners, while two parents GP17 (0.56) and GP28
(0.59) reported as poor general combiners and in hybrids,
GP17 x GP64 (-1.05) and GP28 x GP65 (-0.82) showed
negative and significant SCA effect which is desirable and
considered as good specific combiner.

For fruit equatorial diameter, parents GP28 (0.60) and
GP29 (0.52) exhibited significant and positive GCA effects
and were considered good general combiners, whereas
GP111 (0.86) and GP74 (0.30) showed poor general
combining ability. The hybrids GP65 x GP74 (0.83) and
GP17 x GP28 0.78 exhibited significant SCA effect in
positive direction. For the trait fruit polar diameter parents
GP28 (0.39) and GP29 (0.57) exhibited positive and
significant GCA effect which is desirable and considered
as good general combiners then GP64 (-0.14), GP65
(-0.11), GP74 (-0.75) and GP111 (-0.75) recorded as poor
general combiners. Only one hybrid viz., GP28 x GP29
(0.82) revealed positive and significant SCA effect for this
trait. Parents GP29 (0.06) and GP17 (0.04) were recorded
as good general combiners for pericarp thickness, while
parents viz., GP65 (-0.01) and GP74 (-0.03) were poor
general combiners. one hybrid GP17 x GP74 (0.08)
revealed positive and significant SCA effect for this trait.
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Table 3. Estimates of general combining ability effects of different characters in tomato
Characters GP 17 GP28 GP29 GP64 GP65 GP74 GP111 S.E.gi.
Days to 50 % flowering -0.65 0.63 0.14 0.31 0.04 0.77 * -1.25** 0.36
Number of branches per plant -1.00 ** -0.64 ** -0.60 ** -0.55 ** -1.00 ** 1.99 ** 1.81* 0.18
at final harvest
Plant height at final harvest -1.7 -3.97*  -11.72* 22.01* -11.14*  27.45*  -20.92** 1.54
Number of trusses per plant -0.2 -0.2 -0.38 ** 0.68 ** -0.49 ** 1.57 ** -0.97 ** 0.12
Days to first harvest - - - - - - -
Days to last harvest -0.95 -4.66 ** 5.15 ** 459*  -10.55*  6.26* 0.15 1.72
Number of locules per fruit 0.56 ** 0.59 ** -0.009 -0.25 ** 0.04 -0.41 * -0.52 ** 0.06
Fruit equatorial diameter 0.39 ** 0.60 ** 0.52 ** -0.24 ** -0.1 -0.31** -0.86 ** 0.05
Fruit polar diameter 0.29 ** 0.39 ** 0.57 ** -0.14 ** -0.11* -0.24 ** -0.75 ** 0.05
Pericarp thickness 0.04 ** 0.01 0.06 ** 0.005 -0.01* -0.03 ** -0.07 ** 0.009
Fruit weight 4.47 ** 9.17 ** 11.33*  412* -3.58 ** -6.26 **  -11.02** 0.43
Number of total fruits per plant 1.46 ** 0.76 -1.92 ** -0.13 -3.85** -3.54 ** 7.23** 0.53
Total fruit yield per plant 0.16 ** 0.34 ** 0.28 ** -0.11 ** -0.19 ** -0.26 ** -0.22 ** 0.01
Total Marketable fruit yield 0.14 ** 0.31* 0.25** -0.10 ** -0.17 ** -0.24 ** -0.19 ** 0.01
per plant
Total soluble solids -0.28 ** -0.37 ** -0.06 0.26 ** -0.18 ** 0.42 ** 0.21** 0.03
Lycopene content 0.16 ** -0.16 ** 0.55 ** -0.13 ** -0.17 ** -0.20 ** -0.04 ** 0.01
Titrable acidity -0.12** 0.13 ** -0.07 ** 0.04 ** -0.03 ** -0.001 0.06 ** 0.006
Ascorbic acid content 1.03 ** -3.14 ** 216 ** -1.07 ** 1.29 ** 2.95* -3.22 ** 0.19
Shelf life of fruit -0.71 ** -0.93 ** -0.72** -0.41** 0.54 ** 0.65 ** 1.59 ** 0.15

*and ** indicates significance at 5% and 1% level of probability, respectively

With respect to fruit weight, parents viz., GP29 (11.33)
and GP28 (9.17) recorded good general combiners
which contribute directly to yield, while GP74 (-6.26) and
GP111 (-11.02) were identified as poor combiners for this
trait and the hybrids viz., GP17 x GP65 (7.62) and GP64
x GP65 (5.94) were found to be good specific combiners.

Evaluation for the trait number of total fruits per plant,
parents GP111 (7.23) and GP17 (1.46) were identified as
good general combiners, while GP29 (-1.92) and GP65
(-3.85) recorded as poor general combiners. The hybrids
viz., GP17 x GP64 (19.24) and GP29 x GP111 (15.33)
were identified as good specific combiners. With respect
to total fruit yield per plant parents viz., GP28 (0.34) and
GP29 (0.28) were good general combiners contributing
directly to hybrid performance, while GP64 (-0.11) and
GP65 (-0.19) recorded as poor general combiners and in
case of hybrids, GP28 x GP29 (0.80) and GP17 x GP64
(0.45) revealed significant in desirable direction which are
considered as good specific combiners for this trait. For
marketable fruit yield per plant, parents GP28 (0.31) and
GP29 (0.25) exhibited significant and positive GCA effect
which are considered as good general combiners, while
for hybrids GP28 x GP29 (0.76) and GP17 x GP64 (0.44)
were observed as significant in desirable direction and
confirmed as good specific combiners.

The quality traits viz., total soluble solids are important
for processing purpose and recorded that parent GP74
(0.42) and GP64 (0.26) were identified as good general
combiners whereas, GP17 (-0.28) and GP28 (-0.37) were
found to be poor general combiners. The hybrids, GP17
x GP64 (1.14) and GP64 x GP111 (0.83) were good
specific combiners. Regarding lycopene content, GP29
(0.55) and GP17 (0.16) parents exhibited significant and
positive GCA effect, while GP28 (0.13) and GP64 (-0.13)
were identified as poor general combiners. Significant
SCA effect in desirable direction was exhibited by GP64
x GP111 (1.17) and GP74 x GP111 (0.65) and hence
considered as good specific combiners for the above
trait. Good general combiners for the trait titratable acidity
were found in GP28 (0.13) and GP111 (0.06), while three
parents viz., GP17 (-0.12), GP29 (-0.07) and GP65 (0.03)
were showed as poor general combiners. The hybrids
GP28 x GP65 (0.44) and GP17 x GP64 (0.40) showed
significant and positive SCA effect. In case of ascorbic
acid content, parents viz., GP74 (2.95) and GP29 (2.16)
were shown significant and positive GCA effect for the
above trait and considered as good general combiners,
while GP111 (-3.22) and GP28 (-3.14) recorded significant
in undesirable direction which were identified as poor
general combiner for this trait. Significant and positive
SCA effect was found in GP17 x GP74 (7.32) and GP64 x
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GP65 (6.58) for the above trait. Assessment of trait shelf
life of fruit parents viz., GP111 (1.59) and GP74 (0.65)
were identified as good general combiners, while GP28
(-0.93) and GP29 (-0.72) were poor general combiners.
The hybrids, GP28 x GP29 (10.61) and GP28 x GP111
(9.87) were identified as good specific combiners for shelf
life.

The present investigation revealed several hybrids
exhibited significant positive standard heterosis over
the commercial check for yield and yield related traits.
These results indicate the presence of substantial genetic
variability and the effectiveness of hybrid breeding in
enhancing tomato productivity. Superior hybrids such
as GP28 x GP29, GP17 x GP29 and GP28 x GP64
exhibited positive standard heterosis for yield. Among the
parents, GP28, GP29, and GP17 were identified as good
general combiners, while the highest specific combining
ability was observed in GP28 x GP29 and GP17 x
GP64 hybrids. These combinations consistently showed
superior performance for fruit yield and associated traits.
Therefore, these genotypes can be effectively utilized in
hybrid breeding programs to exploit their genetic potential
and may be recommended for commercial cultivation
after multi-location evaluation.
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