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Heterosis for yield components and yield per plant was studied using 8x8 half
diallel cross in tomato (Solanum lycopersicum L.). The heterosis for yield was
generally accompanied by heterosis for yield components. Heterosis for yield per
plant ranged from (P; x Pg) -25.57 to 43.81 (Ps X Pg) per cent over better parent
and heterosis over standard variety NDTP-4 (SV-1) varied from (P, x Pg) -52.19 to
60.80 (P4 x P;) per cent and heterosis over standard variety NDTP-7 (SV-2) varied
from (P, x Pg) -59.23 to 37.13 (P, x P;) per cent respectively. Significant heterosis
over better and standard varieties was observed for all the traits. Five crosses P4 x
P; Ps x P;. Py X P7 P, X P7 P3 x P; showed standard heterosis for fruit yield per
plant, also found significant over better parents with the different magnitude. Out
of top three heterotic F; with the attractive fruit shape crosses P, x P7, and P; x P;
and Ps x P; which also found maximum fruit weight and high number of fruits per
plant, and also identified for developing high-yielding F; hybrids/varieties of

tomato.

Introduction

Tomato is a popular vegetable crop in among
the vegetables. It is commercial significance
increased owing to the awareness about its
nutritional and medicinal value, and has a
consequence demand round the year among
the consumers. The major objective of tomato
breeding is to be developed high yielding
varieties with earliness, desirable/attractive
fruit shape, size, colour and free from various
diseases. Heterosis breeding offers the most
efficient tool to achieve this objective.
Tomato being predominantly bisexual self-

pollinated crop, does not suffer from
inbreeding depression (Allard, 1960) and has
the advantage of producing a large number of
seeds per fruit, facilitating heterosis breeding
through reasonably low cost of hybrid seed
production. With the use of pure line in self-
pollinated vegetable crop like tomato, hybrids
with uniform fruits and high yielding
potential can be developed to enhance
productivity and production. Various breeding
techniques have been advocated considering
the breeding behaviour of crop species. Out of
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these hybrids breeding is prominent and used
in the improvement of vegetable crops.
Heterosis in tomato was first observed by
Hedrick and Booth (1968) for higher yield
and more number of fruits per plant.
Choudhary et al.,, (1965) emphasized the
extensive utilization of heterosis to step up
tomato production. Heterosis manifestation in
tomato is in the form of the greater vigour,
faster growth and development, earliness in
maturity, increased productivity (Yordanov,
1983). So a speedy improvement can be
brought about by exploiting heterosis for
various yield contributing traits as well as
earliness.

Materials and Methods

The experimental material consisted of eight
parental lines of tomato viz.,, NDTP-1 (P,),
NDTP-2 (P,), NDTP-3 (P3), NDTP-4 (P,),
NDTP-5 (Ps), NDTP-6 (Pg), NDTP-7 (P7) and
NDTP-8 (Pg). These eight parental lines were
crossed in all possible combinations,
excluding reciprocals to get 28 F;’s hybrids.
All the 36 genotypes (eight parental lines and
28 Fi’s  hybrids) were evaluated in
Randomized Block Design (RBD) with three
replications. All the agronomic practices were
adopted to raise a good crop. The data were
recorded on eleven quantitative characters
viz., days to 50 per cent flowering, plant
height (cm), number of primary branches per
plant, number of fruits per plant, average fruit
weight (g), fruit circumference (cm), pericarp
thickness (mm), number of locules per plant,
total soluble solid (TSS), fruit length (cm) and
fruit yield per plant (kg). The mean data
obtained for quantitative traits were analyzed
statistically for heterosis as suggested by
Fonseca and Patterson.

Results and Discussion

There were significant differences among the
parental lines with respect to different

characters studied including yield per plant.
The mean performance of eight parental lines
along with 28 F1 hybrids is given in table 1.
With respect to days to 50 per cent flowering
range of heterosis the extent of heterosis
ranged from -10.49 (P4 x Pg) to 6.79 per cent
(P1 x Pg). The heterosis over standard variety
(SV-1) varied from -41.43 (P, x Pg) to 35.58
per cent (P4 X P7) and heterosis over standard
variety (SV-2) varied from -7.66 (P4 x Pg) to
12.47 per cent (P1 X Pg). Out of 28 F; hybrids,
significant and desirable heterosis was
observed in ten hybrids over the better parent.
In accordance with the present finding, Singh
and Singh (1993), Baishya et al., (2001) and
Joshi and Thakur (2003) also observed
earliness in heterotic combinations of tomato.
The heterosis for plant height ranged from -
23.47 (P4 X Pg) to 39.76 per cent (P7 X Pg)
over better parent. Regarding standard
heterosis, it ranged from -46.68 (P, x P3) to
17.77 per cent (Ps x P7) over standard variety
(SV-1) and from 125.99 (Ps x P7) to 112.34
per cent (P4 X P7) over standard variety (SV-
2). Out of 28 F;‘s fourteen hybrids showed
heterosis in desirable direction over better
parent. Similar observations were also made
by Joshi and Thakur (2003), Baishya et al.,
(2001), Kumar et al., (2012) and Dubey et al.,
(2014) with a different set of material in
tomato. The extent of heterosis for number of
primary branches per plant varied from -20.26
(P3 x Ps) to 61.47 per cent (P1 x P;). Heterosis
over the standard variety (SV-1) were from -
28.19 (P1 x P3) to 65.01 per cent (P x P,) and
heterosis over the standard variety (SV-2)
ranged from -22.00 (P, x P3) to 79.23 per cent
(P1 x Py). The desirable and significant
heterosis was observed by six crosses over
better parent while, six crosses showed
positive significant and desirable heterosis
over both the standard varieties. These results
are in consonance with Sundaram et al.,
(1994), Baishya et al., (2001) and Garg and
Cheema (2010) in tomato.
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Table.1 Mean value for yield and yield attributing traits of parents and the F; hybrids

Genotype Days to 50% Plant No. of primary Number of Average fruit | Fruitcircumf Pericarp Number of Total Fruit Fruit
flowering height branches/ plant fruits/plant Weight(g) erence (cm) thickness locules/Fruit soluble length (cm) yield/plant
(cm) (mm) Solid (%)
NDTP-1 (Py) 58.00 86.52 3.82 19.07 30.35 15.16 4.84 4.82 5.29 7.90 0.53
NDTP-2 (P,) 57.67 66.45 4.81 16.38 46.63 17.86 4.24 5.15 4.45 7.49 0.69
NDTP-3 (Ps) 56.00 57.44 3.29 19.87 33.66 15.54 3.63 3.37 4.20 7.49 0.61
NDTP-4 (Ps) 53.67 113.86 4.71 23.60 57.21 17.89 3.97 6.46 6.35 7.94 1.23
NDTP-5 (Ps) 58.33 96.43 5.12 18.18 68.65 15.28 4.61 4.75 4.53 6.79 112
NDTP-6 (Ps) 59.33 67.33 4.43 16.06 36.30 14.30 3.63 4.16 4.32 6.67 0.53
NDTP-7 (P7) 56.33 59.33 4.33 25.22 62.74 15.68 3.85 461 4.61 7.26 1.44
NDTP-8 (Ps) 56.33 65.33 3.64 20.48 44.43 14.49 3.71 4.06 5.16 6.41 0.83
P.1x P, 60.73 84.13 7.77 21.27 36.29 17.33 4.67 5.23 511 8.08 0.70
P1x P3 54.72 67.66 3.38 19.08 39.22 14.58 4.15 4.39 4.60 7.38 0.68
P1x Py 56.95 115.22 4.69 27.74 51.61 17.18 4.67 5.69 6.17 8.08 1.33
P1X Ps 55.84 87.82 4.25 18.25 60.03 14.91 4.68 5.25 4.72 7.05 1.00
P1x Pg 63.36 92.31 4.95 18.80 34.30 16.20 4.66 4.61 4.95 7.87 0.59
P.1x P; 55.45 67.09 4.28 29.24 56.11 16.03 4.52 5.37 4.80 7.35 151
P1x Pg 61.17 96.43 4.29 23.34 33.82 16.16 4.36 4.79 5.49 7.66 0.72
Pax Pg 53.42 60.71 4.01 17.40 45.26 15.03 3.82 5.30 4.24 7.04 0.72
PoX Py 57.34 110.89 5.24 24.19 60.73 19.31 4.31 4.76 5.67 7.95 1.33
P>x Ps 60.32 92.85 5.71 21.77 50.36 18.23 4.73 4.26 4.67 7.42 1.00
P,x Ps 57.33 70.24 4.99 18.16 42.99 15.44 3.85 4.03 4.21 6.94 0.71
Pox Py 59.85 72.96 5.03 24.34 67.48 18.11 4.17 3.91 4.75 7.75 1.50
P,x Pg 58.14 80.39 4.82 22.49 33.50 16.98 421 3.82 5.14 7.09 0.68
P3x Py 58.12 99.35 4.40 25.86 48.78 16.89 3.99 4.56 5.75 8.18 1.15
P3x Ps 56.60 83.86 4.08 21.68 43.28 14.79 4.37 5.88 4.19 7.07 0.85
P3x Pg 55.36 61.14 4.48 17.61 39.09 15.67 3.52 5.63 4.35 6.80 0.63
Psx P7 52.24 68.90 3.66 25.93 62.95 16.39 3.70 5.37 4.27 6.86 1.50
P3x Pg 58.41 82.26 5.54 25.42 35.39 16.52 3.93 5.20 491 7.23 0.82
Psx Ps 61.20 115.83 7.48 26.92 59.33 18.67 4.71 6.26 5.96 8.57 1.45
Psx Ps 53.11 87.13 3.88 24.76 44.90 15.42 3.98 4.98 5.37 7.51 1.01
Psx P7 56.41 125.99 5.40 27.97 77.56 19.65 4.54 5.11 6.50 8.17 1.97
P4x Pg 52.02 101.84 4.70 20.51 56.79 15.58 4.67 5.25 5.81 7.12 0.98
Psx Ps 60.24 99.09 6.04 21.26 44.33 17.00 4.59 5.05 4.60 7.25 0.86
Psx P7 59.17 134.09 5.15 27.74 61.21 17.54 4.75 472 4.95 7.35 1.54
Psx Pg 57.36 99.32 4.61 23.87 43.40 14.93 431 4.66 491 6.93 0.94
Pex P7 60.33 75.54 4.64 22.41 57.95 16.28 3.91 454 4.58 7.34 1.17
Pex Pg 56.00 88.22 459 19.52 67.05 15.13 3.77 4.93 5.14 7.02 1.19
P:x Pg 55.41 91.31 5.27 21.15 55.71 17.97 4.42 421 4.83 6.98 1.07
Grand Mean 57.29 86.81 4.76 22.15 49.71 16.39 4.23 4.86 4.99 7.39 1.02
C.V. 1.95 1.52 6.12 1.99 2.49 1.72 6.80 5.23 5.66 2.76 2.70
S.E. 0.64 0.76 0.17 0.25 0.71 0.16 0.17 0.15 0.16 0.12 0.02
C.D.5% 1.82 2.14 0.47 0.72 2.01 0.46 0.47 0.41 0.46 0.33 0.04
C.D.1% 241 2.85 0.63 0.95 2.67 0.61 0.62 0.55 0.61 0.44 0.06
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SV-2 determinate type (NDTP-4 and NDTP-7) respectively

Days to 50% flowering

Plant height (cm)

No. of primary branches per plant

Number of fruits per plant (g)

Crosses BP Svi SV2 BP Svi Sv2 BP Svi1 SV2 BP Svi SV2
P.x P, 4.70** | 13.16** | 7.80** -2.75* -26.11*%* | 41.80** 61.47** 65.01** 79.23** 11.52** | -9.86** | -15.67**
P.X Py -5.66** 1.96 -2.86 -21.80** | -40.57** | 14.03** -11.52 -28.19*%* | -22.00** -3.94* -19.13** | -24.34**
P.X Py -1.81 6.12** 1.09 1.19 1.19 94.19** -0.35 -0.35 8.23 17.54** | 17.54** | 9.96**
P.X Ps -4.27* 4.05* -0.88 -8.94** | -22.87** | 48.01** | -17.00** -9.77 -2.00 -4.30* -22.64** | -27.63**
P.X Pg 6.79** | 18.06** | 12.47** | 6.70** | -18.92** | 55.58** 11.75* 5.10 14.15* -1.45 -20.34** | -25.48**
P.x P; -4.39** 3.33 -1.56 -22.45** | -41.08** | 13.07** -1.23 -9.07 -1.23 15.92** | 23.92** | 15.92**
P.x Pg 547** | 13.99** | 8.59** | 11.45** | -15.31** | 62.52** 12.30 -8.85 -1.00 13.95** -1.09 -1.47**
P,Xx Pg -7.36** -0.45 -5.17** | -8.64** | -46.68** 2.32 -16.63** -14.80** -7.46 -12.43** | -26.27** | -31.03**
PoX Py -0.57 6.84** 1.79 -2.61** -2.61** | 86.89** 8.87 11.26* 20.85** 2.50 2.50 -4.11**
P,Xx Pg 3.41* 12.40** | 7.08** -3.72*%* | -18.45** | 56.48** 11.60* 21.32** 31.77** 19.75%* | -7.74** | -13.69**
P,x Pg -3.38* 6.83** 1.77 4.32** | -38.31** | 18.38** 3.74 6.02 15.15** 10.91** | -23.03** | -27.99**
P,x P; 3.79* 11.53** | 6.25** 9.79** | -35.92** | 22.96** 4.57 6.87 16.08** -3.52* 3.14* -3.52*
P,X Pg 0.82 8.34** 3.21 20.97*%* | -29.39** | 35.49** 0.14 2.34 11.15 9.78** -4.70** | -10.85**
P3X Py 3.79* 8.30** 3.18 -12.74** | -12.74*%* | 67.45** -6.59 -6.59 1.46 9.61** 9.61** 2.54
P3x Ps -2.98 5.46** 0.47 -13.03** | -26.34** | 41.34** | -20.26** -13.31* -5.85 9.14** -8.11** | -14.03**
P3x Pg -6.70** 3.16 -1.73 -9.20%* | -46.30** 3.04 1.13 -4.89 3.31 -11.38** | -25.38** | -30.20**
Psx P; -1.27* -2.66 -7.27** | 16.12** | -39.49** | 16.12** | -15.62** -22.31** | -15.62** 2.79 9.87** 2.79
P3X Pg 3.69* 8.84** 3.69* 25.91** | -27.75** | 38.64** 52.29** 17.78** 27.92** 24.08** 7.71*%* 0.77
P4X Ps 4.91** | 14.03** | 8.63** 1.73 1.73 95.21** 46.25** 58.99** 72.69** 14.08** | 14.08** | 6.73**
P4X Pg -10.49** -1.04 -5.73*%* | -23.47*%* | -2347** | 46.85** | -17.49** -17.49** -10.38 4.92** 4.92** -1.85
Pyx Py 0.14 5.12** 0.14 10.66** | 10.66** | 112.34** | 14.80** 14.80** 24.69** 10.90** | 18.55** | 10.90**
P4 Pg -7.66** -3.07 -7.66** | -10.55** | -10.55** | 71.65** -0.14 -0.14 8.46 -13.10** | -13.10** | -18.70**
PsXx Pg 1.53 12.25** | 6.93** 2.75* -12.97** | 67.01** 17.98** 28.26** 39.31** 16.96** | -9.89** | -15.70**
Psx P; 1.43 10.25** | 5.04** | 39.05** | 17.77** | 125.99** 0.65 9.42 18.85** 9.98** 17.56** | 9.98**
Psx Pg -1.67 6.88** 1.82 2.99** | -12.77** | 67.39** -9.97* -2.12 6.31 16.55** 1.17 -5.35%*
Pex P; 1.67 12.41** | 7.09** | 12.19** | -33.65** | 27.32** 4.82 -1.42 7.08 -11.15** | -5.03** | -11.15**
PeXx Pg -5.62** 4.35* -0.59 31.02** | -22.52** | 48.69** 3.69 -2.48 5.92 -4.69** | -17.26™* | -22.60**
P Pg -1.64 3.25 -1.64 39.76** | -19.81** | 53.89** 21.69** 12.04* 21.69** | -16.15** | -10.37** | -16.15**
Mean -1.05 6.92 1.86 3.45 -21.19 51.24 5.75 4.19 13.17 4.96 -3.33 -9.57

Highest 6.79 18.06 12.47 39.76 17.77 125.99 61.47 65.01 79.23 24.08 23.92 15.92
Lowest -10.49 -3.07 -7.66 -23.47 -46.68 2.32 -20.26 -28.19 -22.00 -1.45 -1.09 -1.85

* - Significant at 5 per cent probability level, ** - Significant at 1 per cent probability level
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Total soluble solid (TSS)

Fruit circumference (cm)

Pericarp thickness (mm)

No. of locules per fruit

Crosses BP SV1 SV2 BP SV1 SV2 BP SV1 SV2 BP SV1 SV2
P.x P, 334 1943 | 11.00* 2.05% 3.13% | 1054% 3.38 17.62%% | 21.28% 155 18.95%* 13.44%%
P,x P 12087 | 2747 -0.07 618" | -1850* | -6.99°* | -14.20** 445 7.70 8.92% | -3201%* 484
P,xP, 284 .84 33.86** | -3.97%* | -397%* | 950%* -3.45 1753% | 21.19%* | -11.93** | -11.93** 23.07%*
P,x Ps 10.84% | -25.68* 2.39 2.38 16.65%* | -4.89%* 331 17.70 | 21.37%* | 885* | -18.74%* 13.73%*
P,x Ps -6.43 22.01%* 7.45 6.1 | -9.44%* 3.34% 3.72 17.207 | 20.85** | -4.36 -28.60"* -0.07
P.x P, 20.20% | 2432 427 2.25 10.39%* 2.25 6.55 13.76% | 17.30%* | 11.48** | -16.78"* 16.47%*
P,x Py 372 13555 | 19.10** | 6.60% | -9.70%* 3.04* 20.86 9.73 13.15* -0.62 25.81%* 3.83
P,x P, 4.79 233.25%* -8.03 15855 | -16.00"* | -4.15%* -9.01 3.94 -0.95 2.85 17.01%* 14.88%*
P,x P, 10.66™ | -10.66** | 23.08** | 7.90% 790 | 23.13%* 1.73 8.47 11.85 | -26.23** | -26.23* 3.5
P,x Ps 3.01 226.42%* 137 2.05 1.86 16.24%* 2.60 10.13%% | 22.84%* | -17.34%* | -3402%* -7.66
P,x Ps 5.39 33.67** -8.61 1357** | -13.73** | -155 -9.05 3.02 000 | -21.86%* | -37.64%* | -12.72%*
P,x P, 3.18 25117 3.18 1.42 1.23 15.50% 1.65 487 813 | -2413** | -39.44** | -1505%
P,x Py -0.39 18.96%* | 1165 | -491%* | -509** | 831%* -0.55 6.04 934 | -2581%* | -40.78** | -17.12%*
Pox P, -9.40% 0.40% | 2482 | 563 | 563 | 7.70° 0.50 0.50 363 | -2043% | -2043%* 123
Pox Ps 750 -33.93** -8.97 483 | 17327 | -5.65%* 5.7 9.98 1341% | 2395 | -8.88** 2753%*
Pox Ps 0.62 3151%* 5.64 0.81 1243 | -0.06 3.03 11.33 856 | 3526 | -12.85%* 21.97%*
Pox P, 731 32.72%* 731 453 | 840" | 453%* -3.89 6.80 389 | 1633 | -16.88** 16.33%*
Pox Py 484 22.58%* 6.66 6.26°% | -7.60%* | 5.34% 5.83 -1.09 1.99 2827 | -19.41% 12.79%*
P,x Ps 6.14 -6.14 2931 | 4.36%* 436 | 19.00%* 2.17 18.62°* | 22.32%* | -3.10 -3.10 35.62%*
P,x P 15.44%* | 1544 | 1650%* | -13.80** | -13.80* | -1.64 0.17 0.17 329 | -22.92%% | -22.02%* 7.88
P,x P, 2.47 247 4117 | 9.80%* 9.80** | 2530%* | 14.18* | 14.18* | 17.73** | -2081%* | -2081** 10.84*
P,X Py 851 851 26.05 1201% | -1201%* | -0.62 1753 | 17.63%* | 21.10%* | -18.74** | -18.74** 13.73%
Pox P 1.47 27.50%% -0.14 1126 | -501%* | 8.40* -0.58 15.44% | 19.03* 6.46 21.73%* 9.54%
Pox P, 7.45 22.01%* 7.45 11.84%* -1.99 11.84%* 2.89 19.46%* | 23.18** | -0.56 226.90%* 231
Pox Py -2.91 222.64%* 6.58 227 16.56™ | -4.78%* -6.65 8.39 11.76 1.90 27.88%* 0.94
Pex P, 0.58 27.84%* 0.58 3.85 -9.00%* 3.85 1.47 159 1.47 152 29.63%* 152
Pex Py 20.39 18.96** | 11.65* 439% | -1546** | -3.53* 153 5.12 216 | 1843** | -23.70%* 6.79
Px Py 6.52 223.95%* 478 14.60%* 0.43 14.60%* | 14.71% 1124 | 1471* -8.67 34.74%* 8.67
Mean 416 -20.86 9.03 0.34 7.40 567 -0.70 7.83 11.18 3.41 23.80 6.64

Highest 7.45 2.47 4117 14.60 9.80 25.30 1753 19.46 23.18 35.26 -3.10 35.62
Lowest 1544 33.93 8.97 15.85 1850 -6.99 14.20 11.30 -850 2943 -28.78 1712
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Crosses Fruit length (cm) Fruit yield per plant (kg) Average fruit weight (g)
BP SV1 SV2 BP SV1 SV2 BP SV1 SV2
%k - - - - -
P1x P, 2.28 172 11120 120 | 4o 76%% | 51.18%* | 22.17%* | 36.56%* | 42.16%*
_ Kk _ *%k ke - - *k - -
P,xP; | -6.50 7.01 165 | 12.09 44555 | 59 71%% | 1652 31.44% | 37.49%
P,x P, 1.72 172 | 1120%* | 837** | B37** | -7.58* | -9.79%* | -9.79%* | 7'5**
PXPs | jo76% | 12.25%0% | 298 | 1113%x | 18.84% | 30.78%* | 1255+ | 4947 | 4327
_ _ *k * - - _ - -
P,x Pg 0.34 0.88 | 8.35 1077% | oy 1gu | 59 pg%* 552 | 4005%* | 4534%*
P,xP; | -6.88** | -7.39** | 1.24 5.01*%* | 23.13** | 501** 10.5;7** -1.91 10.5;7**
- - * B - B - - b
PixPg | -804 | 857 | 542" | 15 00ux | a1.48%% | 50.09%* | 23.89%* | 40.89%* | 46.10%*
_ Fk - _ - - _ - -
Pox Py | 601 | gy gpun | 2307 | 302 1 4 g7aw | 5oogex | 294 | 0 gowx | 27,874
P,x P, 0.08 0.08 9.41** | 8.81** | 8.81** | -7.21** | 6.16** | 6.16** | -3.20**
- - ** - - - - - -
P2 Ps 0.89 6.51 2.20 | 10 95%* | 18.67%* | 30.64%* | 26.64%* | 11.97%* | 19.74%*
_ *k - _ - - _ - -
PoxPe | 734" | 1o ggue | 445 | 231 | 45 qoun | 5o gman | T80 | o4 gewx | 37 4w
P,x P, 3.43 243 | 6.65** | 4.50* | 2253** | 450** | 7.54** | 17.95%* | 7.54**
- * - - B B - - b B
P2x Py 5.34% 1 0710 239 | 1725%% | 44.20%* | 52.41% | 28.15%% | 41.43%* | 46.60**
Kk ~ Kk ~ Kk - - - -
Pyx P, 2.98 298 | 12.57 6.58 6.58 20.33%* | 1473 | 14.73% | 22 25+
- * - - B B B h - b
PaxPs | -5.65% | g ggwx | 271 | o3 9g%x | 30.55%% | 40.77%* | 36.95%* | 24.34%* | 31.02%*
_ *k - ~ *k - - Kk - -
PaxPe | 921" | 1) ggux | 638 302 | yg0axx | sesaxx | 108 | 51 g7an | 37.70%%
Pgx P; | -8.41%* 13.(;0** S5.55*% | 4.27%% | 22.26%* | 4.27** 0.33 | 10.05** | 0.33
_ _ Hk N _ - - - - -
Pax Py 3.47 8.94 0.46 LIT 1 53354 | 43.16%* | 20.35%* | 38.14%* | 43.60%*
P,xPg | 7.89%* | 7.89*%* | 17.94** | 18.29** | 18.29** | 0.88 13.5'7** 3.72*% | -5.43**
- * - * - - - - - -
Pax Ps 5.37 5.37 344 | q767xx | 17.67%% | 20.79% | 21.52%* | 21.52%% | 28.44%
P,x P, 2.90 290 | 12.48** | 37.13** | 60.80** | 37.13** | 23.62** | 35.58** | 23.62**
- - _ - - - _ _ _ *k
PaxPs | 1033%* | 1033+ LT 1 90.39% | 2039%* | 32.10%* 0.73 0.73 9.49
*k _ Kk N - - - - - _
PexPs | 6.88 8.65 0.14 | s 5a%x | 30.17%* | 40.45%* | 35.42%% | 22.50%x | 2934
Psx P, 124 | -7.39% | 1.24 7.28*%* | 25.80** | 7.28%* 10.5;3** 7.00%* | -2.44
Psx Pg 216 | opgex | 44| 15 ggar | 2327%% | 34.56%* | 36.78%* | 24.14%* | 30.83*%*
Pex P, 1.01 | -7.60* | 1.01 18_é9** -4.89** 18‘5;9** S7.64% | 129 | -7.64%*
PexPg | 5.14* 11.(;3** 2340 | 43.81*%* | -3.02 17.2?9** 50.90%* | 17.21** | 6.86**
P7x Pg 395 | qpqgex | B | oo pzan | 12 70%x | 2557x | 11210+ | 202 | g1 01%x
Mean -1.99 -6.43 2.29 -1.30 -13.86 | -26.54 -8.82 -12.01 | -19.97
Highest | 7.89 7.89 17.94 4381 60.80 37.13 50.90 35.58 23.62
Lowest | -10.76 | -14.36 6.38 | -25527 | -52.19 | -59.23 | -36.95 | -41.43 | -46.60

* - Significant at 5 per cent probability level, ** - Significant at 1 per cent probability level

1323




Int.J.Curr.Microbiol. App.Sci (2017) 6(7): 1318-1325

The heterosis for number of fruits per plant
varied from -16.15 (P7 x Pg) to 24.08 per cent
(P3 x Pg). The heterosis over standard variety
(SV-1) varied from -26.27 (P, x P3) to 23.92
per cent (P, X P;) and over standard variety
(SV-2) varied from -31.03 (P, x P3) to 15.92
per cent (P1 x P7). Among the 28 crosses,
sixteen crosses showed significant values of
positive heterosis over better parent while,
five crosses showed positive significant
heterosis over both standard varieties. Similar
observations were also made by Joshi and
Thakur (2003), Baishya et al., (2001) and
Kumar et al., (2012) with a different set of
material in tomato. The extent of heterosis for
average fruit weight varied from -36.95 (P3 x
Ps) to 50.90 per cent (Ps X Pg). The heterosis
over standard variety (SV-1) varied from -
41.43 (P, x Pg) to 35.58 per cent (P4 x P7) and
over standard variety (SV-2) varied -46.60 (P
X Pg) to 23.62 per cent (P4 X P7). Out of 28 F;
hybrids, the six crosses over better parent and
only three crosses over both the standard
varieties showed significant positive heterosis
in desirable direction for this trait. These
results are in consonance with Sundaram et
al., (1994), Baishya et al., (2001) and Garg
and Cheema (2010) in tomato. The extent of
heterosis for fruit length varied from -10.76
(P1 x Ps) t07.89 per cent (P4 X Ps). Heterosis
over the standard variety (SV-1) was ranged
from -14.36 (P3 X Pg) to 7.89 per cent (P4 X
Ps) and heterosis over the standard variety
(SV-2) ranged from -6.38 (P3 x Pg) to 17.94
per cent (P, X Ps). The desirable and
significant heterosis was observed by three
crosses over better parent while, only one
cross of SV-1 and nine crosses of SV-2
showed positive significant and desirable
heterosis over both the standard varieties. Dev
et al., (1994) and Chattopadhyay and Paul
(2012) also reported significant heterosis for
fruit length in tomato. The range of heterosis
per cent for pericarp thickness varied from -
14.20 (P1 x P3) to 17.53 per cent (P4 X Pg).
The heterosis over standard variety (SV-1)

varied from -11.33 (P3. X Pg) to 19.46 per cent
(Ps x P7) and over standard variety (SV-2)
varied -8.56 (P3 X Pg) to 23.18 per cent (Ps X
P;). Out of 28 F; hybrids, the three crosses
over better parent and eleven and fourteen
crosses over both the standard varieties
showed significant positive heterosis in
desirable direction for this trait. The range of
heterosis for number of locules per plant in
per cent varied from -29.43 (P3 x P,) to 35.26
per cent (Ps X Pg). The heterosis over standard
variety (SV-1) varied from -40.78 (P, x Pg) to
-3.10 (P4 x Ps) and over standard variety (SV-
2) varied from -17.12 (P, x Pg) to 35.62 per
cent (P4 X Ps). Out of 28 F; hybrids, the seven
crosses over better parent and thirteen crosses
over only the standard varieties (SV-2)
showed significant positive heterosis in
desirable direction for this trait. The range of
heterosis per cent for total soluble solids
varied from -15.44 (P4 x Pg) to 7.45 per cent
(Ps x P7). The heterosis over standard variety
(SV-1) varied from -33.93 (P3 x Ps) to 2.47
per cent (P4 X P7) and over standard variety
(SV-2) varied from -8.97 (P3 x Ps) to 41.17
per cent (P4 x P7). Out of 28 F; crosses, seven
crosses over better parent showed only
positive desirable heterosis (Table 2).

For fruit circumference, range of heterosis
varied from -15.85 (P, x P3) to 14.60 per cent
(P7 x Pg). The heterosis over standard variety
(SV-1) varied from -18.50 (P; x P3) to 9.80
per cent (P4 X P7) and over standard variety
(SV-2) varied -6.99 (P; x P3) to 25.30 per cent
(P4 x P7). Out of 28 F; crosses, significant
positive and desirable heterosis showed by
twelve crosses over better parent while, the
crosses of standard varieties with the
significant and desirable heterosis over the
standard were P4 X P7 and P, X P4. Devi et al.,
(1994) also observed significant positive
heterosis for fruit diameter in different cross
combination of tomato. With respect to fruit
yield per plant the range of heterosis varied
from -25.57 (P7 x Pg) to 43.81 per cent (Pg X
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Pg). Heterosis over the standard variety (SV-
1) were from -52.19 (P, x Pg) to 60.80 per
cent (P4 X P7) and heterosis over the standard
variety (SV-2) ranged from -59.23 (P1 x Pg) to
37.13 per cent (P4 X P7). The desirable and
significant heterosis were observed by eleven
crosses over better parent while, eight crosses
of SV-1 and five crosses of SV-2 showed
positive significant and desirable heterosis
over both the standard varieties. High
heterosis for yield/plant was also reported by
Dudi and Sanwal (2004), Gul et al., (2011)
and Ahmad et al., (2011).

In conclusion, the crosses P4 x P, Ps X Pz and
P1 x P; were found to be best heterotic
combinations as they exhibited significant
heterosis percentage for yield per plant over
the standard parent. These high yielding F1
hybrids were expressed 60.80, 25.80 and
23.13 per cent respectively heterosis for yield
over standard parent may be recommended
for commercial exploitation.
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