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ABSTRACT

Nine promising and divergenl varicties of tomato(Lycopersicon esculentum Milly were
crossed as per exclusive reciprocals diallel design, Low magnitude of heterosis over batier parent for
PH was observed in 15 erosses which ranged from - 1,13 (Sel. -18 X Pusa Ruby) to - 13.88 per cent
(NT-3 X Punjab Chhuhara). Two best hybrids for ascorbic acid content were Sel-18 X NT-3
{19.50%) and Money Maker X Punjab Chhuhara (19.04%), where as the cross Pusa Ruby X NT-3
(46.97%) exhibited high degree of heterosis for shelf life of fruits. In case of seed weight per fruits
maximum negative heterosis was observed in cross Money Maker X Marglobe (-23.11%). However,
three best heterotic crosses which were found promising as they coupled with other quality traits may
be arranged in order Sel-18 X Hisar Arun; Money Maker X Marglobe and Marglobe X Punjab
Chhuhara, could be exploited commercially in hybrid varictal development programme. Inbreeding
depression was also observed, though it was varied with crosses.
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The phenomenon of heterosis has been
exploited by plant breeders for the development of
superior hybrids in large number of crops including
tomato Lycopersicon esculentumn Mill. Low pH,
high ascorbic acid content, low degree of
perishability and less seed content are considered
important for the development of superior quality
tomatoes for processing. Heterosis for these trails
has been studied by many workers. Inspite of thesc
studics, the exploitation of. heterosis for post
harvest quality traits in tomato has been negligible.

. Therefore, the present investigation was planned to
study the extent of heterosis for these traits in several
erosses involving some of the popular tomato varieties.

METERIALS AND METHODS

Nine popular varieties of tomato wiz,, Sel.-18,
Pusa Ruby, Pusa Early Dwarf, Money Maker,

Table 1.

. six  hybrids,

Heterosis, Inbreeding Depression, PH, Shelf life, Ascorbic acid-

Marglobe, NT-3, Hisar Arun, Punjab Chhuhara an
HS-101 were crossed as per diallel analysis. Thrit:
their F2'S and parents wen
transplanted during February, 1992 in randomises
block design with three replications at the
Vegetable Research Farm, Institute of Agricultura
Sciences, Banaras Hindu University, ,Varanasi
Each p!ul cnmpnsr:d of a single row of 50 plant:
spaced 45x60 cm”. Observations were recorded or
PH, ascorbic acid (mg/100 g. edible part), shelf life
(days) and seed weight (mg) per fruit. Heterosis for

‘each cross was calculated as the percentage

increase of F1 performance in the favouable
direction above the better and mid parental
performance. Inbreeding depression in percentage
was determined from the mean value of different
generations, :

Analysls of Variance for diffecnt characters in FI and F2 gcn:rntln;ls if a9 x 9 diallcl set of tomato

Mean sum of squarcs

Chaoracters Replications Genotypes Emor

. 2 44 ]

pH - Fi 0.380 0.19%* 0.030
Fa 0.011 0.17%* 0.015

Ascorbic acid Fi 0.230 74.20% 5.130
F 0.912 55.57%% 1.810

Shelf life of fruits F 2,020 66.250* . 5.550
_ F2 6.820  43470%* » 2,880

Secd weight per fruit Fi 14.260 112044,190%* 20980
' . . 519,080 11471.930%* 648.48
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RESULTS AND DISCUSSION

* The analysis of variance (Table 1) showed
significant variation due to treatments and
genotypes. Fairly high degree of heterosis and
inbreeding depression were observed for all the
traits (Tables 2,3).

Low PH of juice is considered desirable for
processing, therefore heterosis was estimated over

lower valued (superior) parent. Significant heterosis,

over better. parent was obsérved in 15 crosses with
respect to PH which ranged from -1.13 (Scl-18 X
Pusa Ruby) to' -13.88 per cent (NT-3 x Punjab
chhuhara). Out of 36 hybrids, 24 hybrids exhibited
negative heterosis over mid parent. Lomoljako and
imnov (1968) and Boos and Kochneva (1971)
Fap-unbd superiority of hybrids to parents, while
igher pH in the hybrids was noted by Peter and
Itai (1980). Similarly 35 crosses out of 36 showed
regative inbreeding depression ranging from -1,61
(Sel.-18 x Pusa Ruby) 10.-7.65 (Pusa Early Dwarf x
Hissar Arun) per cent. Negative egtimates of
inbreeding depression suggest the ekistance of
transgressive segregation in the respective crosses.
In these crosses, intense selection should be
practised taking large segregating populations for
isolating superior homozygous lines.

For ascorbic acid content, 20 hybrids revealed
positive and significant heterosis over superior
parent ranging from 4.40 (Money Maker X NT-3)
lo 19.50 (Sel.-18 X NT-3) per cent, while 29
crosses showed heterosis over mid parent. The best
five hybrids that exhibited high heterosis for
ascorbic acid content were Sel-18 X NT-3
(19.50%), Money Maker X Punjab Chhuhara
(19.04%), Pusa Ruby X HS-101 (18.52%) and
Sel.-18 X Punjab Chhyhara (15.87%) and Sel-18 X
Hisar Arun (15.66%). Similar reports regarding
ncrease of ascorbic acid in the hybrids over their
sarents have been made by Jamwal er al. (1984)
wnd by Bhuiyan et al. (1986). Significant and
yositive inbreeding depression was observed in 35
}rosses.

Tomato fruit is perishable due to high moisture

sontent. Therefore, attempt has been made to
nerease the shelf life of fruits. It was observed that
ix hybrids out of 3G showed positive and

famiflo L et ‘e onver -, renl. Among

these, the crosses which showed heterosis greater

than 15%, were Pusa Ruby X NT-3 (46.97%), Sel.
- 18 X Hisar Arun (41.0%), NT-3 X HS-101
(32.03%), Pusa Ruby X Money Maker (30.92%)
and Pusa Ruby X Hisar Arun (16.35%). Results
showed that parents having medium storage periods

contributed to higher degree of heterosis, Pathak

and Mahayan (1988) observed good shelf life in
Pusa Ruby and HS-101 while Kumar er al. (1989)
reported good storability in Sel.-18. Besides
heterosis, significant and positive inbreeding
depression was observed in 22 crosses ranging
from 5.26% (Pusa Ruby X Hisar Arun) to 43.75%
(Hisar Arun X Punjab Chhuhara).

Maniissiation of heterosis was also observed
for' seec w.ight per fruit. Low seed is considered

- desirablc 1wr tomata quality, while high seed has

direct association with fruit size and yield. Eleven
crosses showed positive and significant heterosis
ranging from 8.0 (Pusa Early Dwarf X Money
Maker) per cént-to 13.03 (Hisar Arun X HS - 101)
per cent. On the contrary, 14 crosses exhibited-8.43
{(Pusa Ruby X MNT-3} per cent to -23.41 (Money
Maker X Marginbe) per cenl negative and
significant heterosis over better parent. Superior
cross combinations for low seed weight fruit” were
Money Maker X Marglobe (-23.41%), Pusa Ruby

X Hisar Arun (-22.25%) Pusa Ruby X Pusa Early

Dwarf (-21.17%) and Prsa Ruby X Money Maker
(-19.67%) which exhibited negative and significam
heterosis over betier pe.ment. Chattopadhyay and Pal
(1981) reported hat scout 50% hybrids ‘showed
heterasis over better parent for seeds per fruit, The
increased number of sceds in tomato hybrids over
superior parent has also been reported by
Milkhailov and Popova (1973), Significant and
positive inbreeding depression was noted only in
Money Maker X Punjab Chhuhara (38.06%).

For commercial production of hybrids one of
the prercquisites is that F1 hybrids should
significantly out yield the best quality commercial
variety. The hybrids performing better than both
the parents were selected and further cxploited to
select oul standing pure lines.
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Table2. Performance of parents, their Fis, percentuge of heterosis over better parent (BP), mid parent (MP) and Inbreeding
depression (TD) for pIl and rscorhic acid ' '

pH Ascorbic ncid (%)
Characters - Pl N NRLTY
: Mean Bp . MP ID . Mean BP MP . ID
TParents ;
1. Scl-18 4,60 3220
2. Pusa Ruby 4.40 21.42
3. PusaBarly Dwarf  4.12 2570
4. Money Maker 4.00 3000
5. Marglobe . 4.63 21.22
6.NT3 4.18 32.00
7, Hissar Arun 451 1281
8. Punjob- Chhuhara 3,89 3030
9, H5-101 433 22,30
Hybrids ,
1X2 435 13t 3260 -1.61%* 36.31 12.76%* 3543 §.20%*
1X3 436 5.82%+ 0,00 -4.78%* 3661 13.66%* 2645 11.66**
1X4 432 7.46%* 0.43%* 5,17 3354 4.13* 7R3 10.45%*
1X5 4.69 1914+ 1.63% 7.684¢ 32.81 189  2521* 1110+
1X6 42 4.18** 615 -5.74%* IL 48 19.50%*  19.89%+ 13730
1'X7 3.92 =13.08% BERYLL -5.35% 3795 15.606* 16.75%= 13 66
1X8 395 1,54#%  _505%* -3.04%e 3511 903**  ]235% 10.47%*
1X9 438 L15**  -L90* 4,11%* 28.61 11140 400 10,96
2X3 434 5335+ 185 507 . 2387 7,12%2 1.32 10.85%*
. 1X4 436 9.00%* 3.77%* 4. 13e 26.11 12.96%* 156 1.94
2X5 426 SAIRTY 565 68 2341 920%:  |247%* B.63"*
21X6 426 1.9]** 0,704 40704 26.51 47154 075 13.24*=
2X7 4.20 3000 570 7 46** 36,70 0.88% . 3535+ .33+
2X8 3.95 1.54% 470 4,144 28.80 B5T* 11.36% 9,69+
1X9 4.39 1.46%* 0.65%% 364+ 26.43 18.52**  2091** 10.54*=
IX4 432 T.46%* 6.36%* 4.24%% 28.71 -430% 3,09 . 909
iX5 4.07 -121%* 697 573 27.70 I8 2067%* | 1264**
IX6 4.07 J121% L1850 401 33.60 500*  1646%* . 9,62%*
~3XT 423 266%* © Lo 7654 3571 691%% 2206 8.80%*
1XE 3.74 3854 553 5160 34.33 §.05%* . 2256 9675 -
" 3X0 394 436" 55 -7.45%% 26.11 "1.59 g.79%* 10.10%*
4%5 1.87 730 10350 -4 G5¥e 34.40 14.66%*  37.02** 8330
4XK6 4.15 3.23% 1.d3** - - 34 114 4. 40% 1T 11.26%
4X7 432 7462 1.49%* 448 10,61 B35+ 253 10.79%*
4X8 3.99 2,57+ 1.10m* -5.18% 17.50 19.04%* 2437 10.81**
4X0 431 721 3.44ne -4,25%% 29,61 130 13234 11230
5X6 4.26 Lo1** 329 4,85 26.12 1837 0.06 13.94**
§X7 432 -421% - 547 363 24,31 2721%% B30 10,87
5X8 3.69 -S040 1338 -5.600* 28.61 017 1328 8.07**
5X9 4.20 3.000%  .G25e* 4.37% 2371 6.32%% 1155 7.14%e
6X7 431 3.03% 088 3728 3670 9.88% - 13252 9.10%*
GX8 35 13880 -1698% 547 3439 746 1040°* 9.56
6X9 4.27 2234 0.43%* 27,254 28.70 1031 571 10,434+
TX8 4.00 Sl4*r | g2 4. 24%% 37,61 14.62%%  10,1§%* 12,5547
7X9 4.18 4G 5430 -5.344e 28.30 -15.26** 270 8,854
8X9 3.86 0,01 -G08 604w 21,61 -12.34#% 407 10.09+*
SE+ 0.17 014 0.11 1.98 1.66 1.36
Chus% . 0.336 0271 0.215 3.920 3.286 2.670
CD.atl% 0.444 0.366 0.283 'S80 4344 " 3.503

* Significant at 5% probability Jevel; ** Significant at 1% probability level
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Table3d. Perfarmance of parents, thelr Fis, percentage of heterosls over better pamni {(BF), mid parent (MP) and inbreeding

depression (ID) for shelf life seed welght per frult

' ; ! Self life (days) Seed weight per fruit (mg)
Mean BP MP )] Mean BP MP [#]

Parcots .

1, Sel-18 - - 1233 430.00

2, Pusa Ruby - 16.33 510.00

3. Pusa Early Dwarf ~ 21.66 361.00

4. Money maker - - 18.33 310.00

5. Marglobe 22,67 545.67

6. NT-3 16.33 380.00

7.Hisar Arun 13.00 140,67

8. Punjab Chhuhara 2733 296.67

9. H5-101 a 17.67 135.00

Hybrids - .
ix2 1100 ~-3263*  .2326%*  -42.42% 535.00 392 1297 12.08
1x3 '14.00 338410 L1567 930°* 455.00 S.81 15.04=* 12.09
1x4 14.67 36604 435 -50.00%* 37000  -1395** 0.0 12.07
1%5 13.00 4265 2571% 4615 483.00 1137 099 12.01
1x6 9,33 4286%%  .3488%F  .3020er 478.00 11.16%*  18.02%* 11.92
1x7 18.33 41.00% 4474 36.36* 460.00 6.97 19.35** 1203
1x8 067 -2436%* 420 4032%* ' 349.00 0.18 -3.94 12.17
1x8 20,67 24.36%* 4200 4032+ 149.00 018 -3.04 12.17
1x9 18.00 1.86 20,00+ 1111 [IO0 1465 405 1194
2z3 20,00 7.66%%  S5.28%s 40,00 40200 2117 -760¢ 12.12
2x4 . 24,00 3093** 3846 18.06"" 0967  -1967**  -0.08 12.02
x5 20,00 11.78= 256 6.67** 560,00 275 6.09% 12.06
2x6 24,00 46967  4696** 36,11 467.00 -8.43* 4.94 1170
2x7 19.00 16.35% 20,55+ 526%* 30600  -2235%*  -6.90* 11.96
2x8 20,00 2682% 40+ 0.00 41800 -1803** 364 1176
2x9 11.00 37747 35290 L5754 428.00 -16.07 1.30 1182
Ixd 2000 - -T67" 0.0 16.67%* 375.00 g00°* 1267 12.00
3x§ 17.33 27.55% 2179 961 561.00 293 23.75%* 12.08
1x6 20,00 7.66%% 528w 25.00"" 403.00 6.05 877 11.94
Ix7? 17.00 -21.51** 1.90 5.88°* 391.00 171 11450 11.54
ix8 19.00 3048 2244 19.30"* 393.00 1238 1951 12.24
319 17.00 DLSIY 3540 L31aTe 38400 2.71% 1034 1177
4x5 16.00 -29.42%%  21.95** 18,754 41900 2Ll 2206 11.98
4x6 19.00 3.65 0,624 21.05%* 428.67 [2.80%" 2435+ 1196
4x7 16.00 12710 213 -12.50"* 365.00 735 1200 11.95
4x8 24.00 J12.180 500 25.00%* 348.67 1247% 14585 38.06"
4x9 11.00 39980 -3889%* 5455 365 .44 908* 1332 11.87
536 12.33 45610 3675 21627 - 44367 -IBSWT .44 1198
5x7 1133 S0.02° 3645t 3035 47033 -1370*r 613 1us
S5x8 12.00 S600°%  -52000% 5567 43833 L1057 408 1204
§x9 7.33 B7667% 6364 45500 44500 L1834t 106 1180
6x7 15.00 814" 277 667" 404.00 631 12020 12.0
618 17.00 4.10* 22 14w 7 R4 3159.22 546 6.17 12 34
629 2333 12030 3725 17.147* 39167 3.07 9,56 1234
Tx8 26,67 -2.41 32230 43754 369,67 §72°  16.00°" 1238
759 14323 -18.90** 652+ 58.14%¢ 18433 1303 1375 1214
Ex9 1100 59750 BL41eF . g9 349.0) 417 10.50%* 1213

SE . 1LEw 1.66 165 145 331 166

CD.at 5% 174 3.28 323 7.62 6.55 1258

CD.ot 1% 3.74 434 425 10.07 866 an

= Significant &t S% probability Jevel; ** Significant ot | % probabiliry level
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COMBINING ABILITY IN WINTER SORGHUM
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ABSTRACT

The nature of gene action through combining ability analysis for grain yield and its
components was studied in 5 X 5 dialle] cross of sorghum. Estimates of gea and sca indicated the
influence of both additive and non additive gene action for the inheritance of grain yield, stem girth
and plant height, The cultivar SPV-462 was the best general combiner for all the traits under study.
The best specified crosses viz., SPV-462 X M35- 1, SPV-472 X Moti, SPV-913 X M35-1 and M35-1

X Moti for prain yield resulted from non-additive

programme.

gene action could be utilised in heterosis breeding

KEY WORDS :  Sorghum, Combining Ability, GCA, SCA

Genetic  information about the combining
ability of parents and the nature of gene action
involved in the inheritance of a trait would be of
immense value to breeders in the choice of suitable
parcnts and to identify potential crosses of practical
use. As limited variability existed among the winter
genotypes of sorghum (Sorghum bicolor (L.)
Moench) the investigation has been taken up with
kharif and winter genotypes to produce better
‘recombinants and evaluate the nature and extent of
gene action controlling the inheritance of yield and
its components. ‘

MATERIALS AND METHODS

The malerial comprises of five improved
genotypes wis., SPV- 462, SPV-472, SPV-913,
Kharif genotype), M35-1 and Moti (winter
genotypes). A diallel cross (excluding reciprocals)

- ampng these’ genotypes were made during winter,

The resulting ten crosses along with their parents
were sown at Agricultural Research Station,

‘Madhira during winter 1989 in a randomised

complete block design replicated thrice. Each entgy
was represented by a single row of 5m length with
45m X 15m of spacing. All the recommended
package of practices were adopted. Data were
recorded on five randomly selected plants in each
entry on plant height, stem girth, leaf area, panicle
length, panicle girth and yield/plant. The
combining ‘ability analysis was carried out

- following the procedure of Griffing (1956).

RESULTS AND DISCUSSION

The analysis of variance (Table 1) for six
characters revealed significant differences between
the genotypes, indicating wide diversity' in the



