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LINE x TESTER ANALYSIS OF HETEROSIS AND COMBINE
ABILITY IN BHINDI

T. SWAMY RAO
College of Agriculture, Dharwar-——380003

The results of the line x tester analysis in bhindi  (Abel/moscius esct
L. Moench) are presented in this paper.

Materials and Methods

Seven tester varieties were crossed each with two temale lines. The
hybrids, seven testers and two lines wete grown in randomised block design
with two replications at the College ot Agriculture, Dharwar during .kharif 1974
with a spacing ot 45 x 30 cms. The data on three quantitative characters
were collected on five random plants heterosis and combining abilty were
estimated (Turner 1953; Kempthorne, 1957).

Results and discussion

On the basis of mean performance, parents revealed no significant
difference among themselves for days to flower (Tables « and 2). Where as
2 X 5 cross showed earliness compared to others. White velvet, Emerald,
2 x4 and 2 2 entries showed increased plant height among males,
females and hybrids respectively, White velvet, A. E. 107, 1 x 6 and 2 7
amongst females, males and hybrids respectively indicated higher number of
pods per plant. Variance for number of pods per plant alone were highly
significant. The variance due to parents vs. hybrids were highly significant
for all the characters and indicated heterosis.  Significant differences within
females and hybrids for number of pods per plant indicated high degroo of
genetic variation for number of pods compared to other characters.

The heterosis and potence ratio are given in table 3. Six crosses
showed the significant additive gene effects and 2 5 hybrid gave the
maximum heterosis for earliness It is worthwhile to concentrate t:i this hy-
brid for further exploitation for earliness. Six crosses showed significant deviat-
ions over both better and best parents. There was no significant heterosis for
plant height. The deviations for number of pods per piant were significant in
ten crosses showing non-additive gene action. The cross 1 x 6 gave maxi-
mum heterosis for higher number of pods per plant which needs attention for
commercial exploitation. The data have indicated that white velvet as a female
parent gives out hybrids with more neterotic effect than Pusa sawani. The
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Table 1

Mean performance of parents and hybrids of three characters

Treaiments Days to flower Pla?émge)ight '\E)(e)r' 8}‘ a%?ds

Femdes

I. Pusa sawani 49.70 68.20 10 30

2. White velvet 49.70 7950 1410

Males

1. Red wonder 50.10 69.60 7.70

2.1 C 93 50.00 67.00 1010

3. Dwart green 5120 7250 960

4. Raas septilatus 52.40 81.80 1050

5. Sevendhart 50.70 75.80 950
Emerdd 5350 8350 1380

7. AE X7 5180 80.30

Hybrids
1X 1 47.00 7660 750
1 X2 50.40 7320 1000
1 X 54.30 86.80 840
1 X 4 47.10 8550 900
1 X5 49.00 72.40 11.40
1 6 49.20 79.90 16.80
1 X7 46.70 8250 1430
2 X1 49.40 84.50 1140
2 %2 54.00 88.20 1250
2 %3 47.50 8370 1560
2 x 52.20 88.20 11.40
2% 5 44.60 75.80 10.30
2x6 52.70 82.60 1020

2 X 52,60 85.70 1680
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potence ratio also indicated overdominance in majority of the crosses and partial
and complete dominance in a few crosses for all the three characters under

study.

Table 2
ANOVA of three characters

M.S S
Source D.F, Days to flower Plant height No. of pods
cms per plant
Replications 1 1348 934 119
Treatments 2 12.26 83.45 144
Males 6 321 80.46 6.73
Females i 000 12882 144 =
Hybrids K] 1682 57.82 7% *
Males vs. 3 890 65.53 1335
Females
Parents vs. 1 22.89%% 461.28%* 17.43
Hybrids
Error 2 6.99 15863 6.49
Significant at Significant at

The combining ability variances and effects are presented in tables 4
and 5 respectively. The variances of combining ability were not significant for
any of the characters (Table 5). The g. c. a. variance was more than s. c. a.
variance for days to flower. It was reversed for plant height and both are of
equal magnitude for number of pods per plant. With respect to g. c. a. effects
of females, there does not seem to offer much choice between them as there
is no significant differences between females (Table 4). A. E. 107 and Red
wonder amongst males are good and poor general combiners respectively for
number of pods per plant.  Sevendhari is a good general combiner for carli-
ness where as | C 9223 is poor combiner for the same character. None of
the males showed good g. c. a. effect for height. Hence much stress should
be laid on A. E. 107 and Sevendhari for future breeding programmes. No cross
is good specific combiner for days to flowering. Hybrids 2 x 2 and 1 x 3
showed significant s. c. a. effects for plant height. While crosses 1 x 2 and
2 x 3 showed poor s. c. a. effects for the same character. Cross 1 x 6 is
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Table 3

and best parents and potence ratio

Days to flower

Plant

Hybri height No. of pods per plant
yprds  M.Po R’ T gp Potece M. P pTp TgTp  Potence M. P T p P Potence
1X1 — 581% _— 543 — 543 145 108 100 — 82 —11.0 166 ** 271 —46.8 —1.15
12 161 141 141 — 366 8.6 73 —123 — 93 — 1% — 29 —29.0 —200
1X3 7,745 9,25k 9,25+ — 513 234 197 39 — 76 —141*  —18.0%* 404 —3.75
r 4 —783* _ 563 — 563 2.92 140 45 23 — 15 — 909 — 126 —36.1 —2.25
1X5 — 240 - - 140 — 140 2.40 04 —44 —132 —o01 9.6% 8.5 —148 100
1X6 — 140 — 100 1.00 1.26 105 —65 — 43 — 05 69 69+ 63.1 19.1 1750
1 X7 216 — 603 — 603 386 111 31 — 11 —o08 ICREL 3.6 14 128
2X i — 1.00 — 060 - 060 2.50 134 6.2 v — 20 45 —191 —14.8 0.16
2X2 §.87%%* B 5% 8.65%% —27.60 20.3 10.9 56 -2.3 33 --11.3 —J1.3 0.2
2X3 575 — 443 — 443 393 11.0 52 0.2 2.2 32.2 10.6 106 1.63
2X4 2.15 5.03 503 0.85 94 78 56 —65 — 33 —191 —19.1 0.17
2X5 - 11 11%% —10.26%*x —1026%*  [1.20 23 46 —101 —11.0  —18.2% —26.9 269 --1.53
2X6 243 6.03* 6.03 —058 13 —10 — 10 — 05  —13.5%* --27.6 —27.6 6.95
2X7 2.17 0.20 0.20 1.09 7.2 67 26 — 20 20,8%% 19.1 19.1 145
Significant at = Significant at

T VAQLINCLICY
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Table 4

G. C. A. and S C. A. effects of parents and hybrids

116

Parents Days to flower Plantcrr:;ight No.perof 5(;?1?
Females
I. Pusa sawani -0.45 —2.20 —0.76
2, White velvet 0.45 +2 30 +0.76
Males
1. Red wonder —137 —1.20 —2.38%*
2. lc 9223 2.63%* —1,00 —0.50
3. Dwarf green 1.36 350 022
4. Rajas septilatus 0.10 510 — 160
5. Severndhari —2.77%* —7.70 —0.90
6. Emerald 143 —0.50 170
7. AE 107 —1.37 230 3.80%*
Hybrids
1X1 —0.75 —180 —121
1 X2 —135 —5.40* -0.54
1X 3 382 3.70¢ —2.80%
1 X4 —2.07 0.80 —0.40
i X5 245 050 130
1 X6 —130 0.80 4.10%*
1 X7 —2.00 0.60 —0 50
2 X | 0.75 160 120
2 X2 135 5.10* 0.40
2 X3 -3.83 —3.50* 280
2 X 4 2.08 — 100 0.40
2 X5 —3.65 —0.60 — 140
2X 6 130 —1.00 —4 10
2 X7 100 —0.70 0.40

Significant a 5 Significant a 1 %
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good specific combiner for number of pods per plant. Hybrids 2 X 6 and 1 x 3
are poor spe:ific combiners for the above character.

Table 5

Analysis of combining ability

Source D. F. Days of flower Plant height No. of pods per plant
C. C. A. 8 1.944 311 7.44
S. C. A. 13 0.38 19.89 7.88
Error 13 10.85 166.40 7.94

The per se performance of parents and hybrids have agreed very well
with heterotic performance and g. c. a. effects thus indicating the facts that the
per se performance is a good indication of g. c. a. effects of parents. Similar
reports have been made in other crop plants (Miller and Marani, 1953; Singh,
Gupta and Phul, 1971 and Singh, Murthy and Butany, 1971). Observations
indicated that parents with good general combining ability need not necessarily
produce promising hybrids. These findings are in conformity with earlier reports
(Bains, Athwal and Gupta, 1967; Singh, Gupta and Phul, 1971, and Singh,
Murthy and Butany, 1971).

Summary

Line X tester analysis of heterosis and combining ability in bhindi have
indicated that parents with good g. c. a, effect need not produce superior crosses
with good s. c. a. effects. But the parental per se performance is a good indi-
cation of g. c. a. effect of parents.

WLGTIR S |ih TUEROATO OISO TV EM00EM AHM TSNS Mo

A 1EAABFMAM TN 10Me HaldM M EAORMANY AN BM@;aEte ME) Ul leRamoUai
A 10 86 TUEDEIBROS 6 [0871a | IOHEMBDONIR] o &harg. A M mMMOETEDe man lajasn
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