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HETEROSIS FOR YIELD COMPONENTS AND FRUIT CHARACTERSIN TOMATO
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Abstract: Heterosis for yield components and fruit characters was studied using line x tester analysis be-
tween bacterial wilt resistant / tolerant accessions and processing varieties. Heterotic hybrids were identified
for average fruit weight (Sakthi x Fresh Market 9, Sakthi x HW 208F), yield / plant (Sakthi x TH 318, Sakthi
X Fresh Market 9), locule number (LE 206 x Ohio 8129, LE 214 x St 64) and pericarp thickness (Sakthi x St
64, LE 206 x 64, LE 214 x St 64). All the hybrids were late to harvest and they produced fruits with round

shape.
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INTRODUCTION

Heterosis in tomato was first observed by
Hedrick and Booth (1908) for higher yield and
more number of fruits. Since then, heterosis
for yield, its components and quality traits
were extensively studied. Choudhary et al.
(1965) emphasized the extensive utilization of
heterosis to step up tomato production. The
extent of heterosis for yield components and
fruit characters of tomato in cross combina-
tions involving wilt resistant / tolerant acces-
sions and processing varieties is reported in
this paper.

MATERIALSAND METHODS

Three tomato accessions (Sakthi, LE 214, LE
206) showing varying degrees of resistance /
tolerance to bacterial wilt were selected as fe-
male parents from the germplasm collections
maintained at the Department of Olericulture,
College of Horticulture, Vellanikkara, Trichur.
The five male testers selected from exotic va-
rieties, based on processing quality were HW
208F, St 64, Ohio 8129, Fresh Market 9 and
TH 318. Selfed seeds were obtained from the
parents to raise the crop and the three lines
and five testers were crossed. The 15 hybrids
along with eight parents were raised in pots
and evaluated in a completely randomized
block design. Twelve pots were maintained
for each entry. The crop was maintained as
per the package of practices recommendations
of the Kerala Agricultural University (KAU,
1986). The fruit shape index was derived by
dividing polar diameter / equatorial diameter.
Magnitude of heterosis was calculated in
terms of two parameters. Heterosis over better
parent (heterobeltiosis) and mid parent (rela
tive heterosis) were worked out as suggested
by Briggle (1963) and Hayes et al. (1965).

RESULTS AND DISCUSSION

Heterobeltiosis (HB) and relative heterosis
(RH) were estimated and presented along with
the mean performance of parents and hybrids
(Tables 1 and 2). All the hybrids were late to
harvest as indicated by the positive estimates
of heterosis. The heterobeltiosis ranged from
595 to 21.37%, whereas relative heterosis
ranged from 2.14 to 14.37%. Kurganskya and
Agentova (1974) found that heterosis for
earliness occurred most often when both the
parents were early. Therefore, the observed
lateness can be attributed to the strong influ-
ence of male parents which were late. In con-
currence with the observed lateness, Hewitt
and Stevens (1979) also reported delayed ma-
turity in hybrids.

Significant relative heterosis for average fruit
weight was observed in Sakthi x Fresh Mar-
ket9 and Sakthi x HW 208F (18.73 and
10.90% respectively). The increased fruit
weight observed in the hybrids was in agree-
ment with Larson and Currence (1944) who
reported larger fruit size from those inbred
lines having larger fruits. Also agreed with
the intermediate fruit size between parents re-
ported by Tes et al. (1970) and Conti (1974).
Sakthi x Fresh Market 9 was the best hybrid,
which showed the highest per se performance.

The hybrids Sakthi x TH 318 (180.34 g) and
Sakthi x Fresh Market 9 (1155.47 g) yielded
more than the better parents but their hetero-
beltiosis effects were not significant (8.48 and
7.04% respectively). Significant relative het-
erosis was observed in these hybrids (9.20 and
13.24%). The increased yield in these two
hybrids may be due to the high yielding par-
ents selected for hybridization as suggested by
Courtney and Peirce (1979). The lateness of



Table 1.
average fruit weight and fruit yield / plant

Parents/ Fj hybrids Daysto harvest ' FrU|ty|eId/pIa}nt g Averagefrwtwt g |
| Mean | HB,%  RH,% | Mean | HB,% | RH,% | Mean | HB,% | RH,%
Parents

' Sakthi @6 | - | - [1es18 - | - | 317 N
LE 206 B2 | - - | e8066 - | - |24 | - | -
LE 214 97.4 - 69220 - | - | 2586 E -
| St64 1008 - - e8rs | - - | 3| - |-
 Ohio8129 wes | - | - | &me9 | - - | | - -
HW 208F 110.6 | - - 104540 - | - | 6914 -l -
| TH318 1054 - - |mees | - | - | a8 | - |
| Fresh Market 9 188 | - - | 105108 - | 838 .
. 1~ ) hybrids
| Sokthi x St64 | 1008 | 769 | 370 | 81390 | -2 -16.65** | 3201 | -1289 | -454 |
Sakthi x Ohio 8121 | 1064 | 1368 | 524 | 70548 -26.78%* | 2870 | -1598 | -12.14 |
| Sakthi x HW 208F 1076 149 539 | 102205 -405 | -315 | 5562 | -1955 | 1090
| Sakthi xTH 318 1040 | 1111 452 | 128034 13.24%* | 3953 | -1901 | -115
Sakthi x FreshMarket9 | 1136 =~ 2137 1394 | 115547 | 920 | 7097 | -19.70 | 18.73%*
| LE 206 x St 64 | 1000 | 730 | 309 | 72143 |- -18.41%# | 3064 | -1890 355
LE 206 x Ohio 8 129 1058 | 1352 | 486 65456 |- -23.74%% | 2696 | -21.08 | -2.95
LE 206 x HW 208F 1094 | 1738 | 736 = 72625 -24.59%* | 3635 | -47.43 | -19.70
| LE 206 x TH 318 | 1050 | 1266 | 574 | 576.17 4451 | 3206 | 3432 | 867
LE 206 Fresh Market9 | 1090 = 1695 & 955 | 77500 | 2627+ | -10.76** 3530  -6006 -3569
LE 214 x St 64 | 1032 | 595 | 414 | 55961 | -36.96% | 29.12%% | 2007 | -2305  -864
LE 214 x Ohio 8129 1052 | 801 | 214 | 52300 |-37.43**| -31.50** | 2500 | -26.81 | -1669 |
LE 214 x HW 208F 1150 | 1807 | 1058 | 75858 | -27.44%* | -12.64** | 4170 | -30.69 | -1221 |
| LE214 x TH 318 | 1134 | 1643 | 1183 | 82135 |-31.34**| -1296** | 3637 | -2549 | -258 |
LE214x FreshMarket9 | 1162 | 1930 | 1437 | 69360  -34.01** -20.38%* = 4201 | -5247 | -26.45
SEm L5 | - | - | 3m - - | s | - |-
CD (0.05) - | 29 | 256 - | 9L07 | 7891 | - | 515 | 446
CD (0.01) - 392 | 339 12066 | 10453 | - | 682 | 591

HB = Hctelobenmms RH = Relauvgheteross *SlgnlflcantaIS%IeveI "Significant at 1% level

parents, Fresh Market 9 and TH 318 can also
be a reason for heterosis as observed by
Popova (1979).

The female parents involved in the cross had
round fruits (shape index 0.79 to 0.89) and
male parents had ovate fruits (shape index
103 to 1.22). The hybrids produced fruits
with round shape as indicated by index value
less than one (0.86 to 0.92). Consequently,
the estimates over better parent (-27.05 to
-13.46%) and mid parent (-15.64 to -2.73%)
were negative. The results are in agreement
with Rao and Choudhary (1981) who observed
the Fs to be intermediate in fruit shape when
round and pear shaped varieties were crossed.
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Mean performance of parents and F, hybrids and extent of heterosis in tomato for days to harvest,

The hybrids LE 206 x Ohio 8129 (58.56%)
and LE 214 x St 64 (6.67%) showed signifi-
cant positive heterobeltiosis for locules / fruit.
All other hybrids had fewer locules compared
to the better parent as indicated by the nega-
tive estimate of heterobeltiosis (-33.33 to
-8.00%). Five hybrids showed significant
relative heterosis. Heterobeltiosis and relative
heterosis for locules / fruit were reported ear-
lier (Anbu et al., 1976). From the quality
point of view, reduction of locule number is
desirable and negative estimate of heterosis is
valuable.

All the hybrids had increased pericarp thick-
ness (4.46 to 6.29 mm) than the female parents
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Table 2. Mean performance of parents and I, hybrids and extent of heterosis in tomato for fruit shape index,
locules per fruit and pericarp thickness

s B Locules-lmi_t

____'_:r_L-J-it shape F]d_e_x “—'_Pericarr_)_trﬂ_(ness, mm

Parents/ F, hybrids

Mean | HB.% | RH,% |Men | HB % | RH. % | Men HB.9% RH %
| Parents
CSakthi | oso - - [40 ] - | - TJse] - | - |
LE 206 079 - - 36 - | - las| - | - |
LE 214 loss | - | - [so0| - | - 455 | - | -
St 64 16 - - 26| - - e | -
Ohio 8129 122 - - 20| - | - |e»w| - -
HW 208F 18| - | - |s0] - | - [sBBO| - .
| TH318 wo | - | - a2 - | - leaw| - e
| Fresh Market 9 jJ1a! - | - JIs0| - | - lew| - | -

F, hybrids

| Sakthi x St 64 087 [-17.04%x | 1031+ [ 36 [-10.00%% | 9.09%* | 608 | 646 | 16.70%* |
Sakthi x Ohio 8 129 089 | -27.05%* | 32 | 2000+ | 667 | 446 | -2875 @ -1238 |
Sakthi x HW208F | 0.89 | -13.59%* | 44 | 1200+ | 22 | 472 | 1418 | oat
Sakthix TH 318 | 092 | -16.36% 36 | 13.64%* | -1220* | 533 | 1672 | 329
Sakthi x FreshMarket9 | 090 | -13.46%% 44 | -12.00%* 511 | -1664 | 170
LE 206 x St 64 | 089 | -15.24% 24 | -33.33% 629 | -323 | 1045+
LE206x Ohio8129 089 | -27.05% 50 | 5556+ | 502 -1981  -096 |
LE206X HW208F 087 46 | -8.00%* | 503 | 855 | -318 |
LE 206 x TH 318 091 36 | -14.29%* | | 546 | -1460 | 328 |
LE 206 x Fresh Market 9 | 089 42 | 1600 | 233 | 582 | 506 | 563
| LE 214 x St 64 | 088 | -16.19%* | 32 | 667 | 1429% | 612 | -585 | 10.76%* |
LE214x Ohio 8129 | 090 | -26.23%* 26 | -13.33* | 400 | 468 | -2524  -1341
LE214 x HW208F | 089 | -13.50%* | 46 = -800 ‘ 1500 | 485 | -11.82  -348
LE 214 x TH 318 091 | -17.27%* | 36 | -1429%¢ | - | 520 | -17.34 | 338
LE214x FreshMarket9 | 0.86 | -17.31% | 42 | -1600%* | 500+ | 480 | -2.70 | -1011
SEm | oo | i 0.07 . 016
| CD (P=0.05) : 004 | 003 019 I 0.16 045 | 039
CD (P=0.01) | 005 | o005 | 0.25 0.22 0.60 052

HB = Heterobeltiosis: RH = Relative heterosis; *Significant at 5 % level: "Significant at 1 % level

(392 to 4.89 mm). Hybrids of Sakthi, LE 206 REFERENCES
and LE 214 with St 64 showed S|gn|f|cant Anbu, S.,, Muthukrishnan, C. R. and Irulappan, . 1976.

relative heterosis. This observation corre- Line x tester analysis in tomato (Lycopersicon escu-
sponded to Rao and Choudhary (1981) who lentum Mill): 1l. Heterosis. South Indian Hort.
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